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Richard S. Crowell, class of ’48, 


speaks from experience when he says... 


“’There’s plenty of chance for advancement 
at U.S. Steel for today’s engineer.” 


Immediately following his graduation 
as a B. S. in Metallurgical Engineer- 
ing, Richard Crowell was recruited by 
the chief metallurgist of U.S. Steel’s 
Clairton works. By 1951 he received 
his third promotion to Engineer-Op- 
erating Practices in the Open Hearth 
Division at Clairton. Recently he had 
his fifth promotion to his current posi- 
tion as Assistant Superintendent of 
Clairton’s Open Hearth Department. 

His responsibilities now include as- 
sisting in co-ordinating all Open 
Hearth Operations and incoming ma- 
terials as well as improvement of 
methods. 

Mr. Crowell knows from his own ex- 
perience that there are... “unlimited 
opportunities for the young engineer 
who will apply himself and accept the 
challenge of this great industry.” 


U.S. Steel’s well-planned training 
programs offer men a chance to work 
in varied fields of engineering. Training 
plans of this sort make it possible for 
the young graduate to familiarize him- 
self with many fields before devoting 
himself to one in particular. 

The steel industry today offers a far 
more interesting career to men like 
Richard Crowell because of its un- 
limited possibilities for success. 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program 
presented every other week by United States Steel. Consult your local 


newspaper for time and station. 


UNITED STATES ST 


If you are interested in a challenging 
and rewarding career with United 
States Steel and feel that you can 
qualify, you can obtain further details 
from your college placement director. 
Or we will gladly send you our in- 
formative booklet, “Paths of Opportun- 
ity,” upon request. Just write to United 
States Steel Corporation, Personnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 
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Hear! Here! 


Well, time is up and no matter how fat and lazy it seemed at 
the beginning, another summer has disappeared into yesterday. It 
wasn’t too long ago when a summer that size would last a long time 


but lately they seem to go extra quick. 


Now it’s the first part of another school year and great gad! if 
it doesn’t look like it’s going to be a long one. But it doesn’t have to 
be; not if you follow a few of the hints of an old timer of three long 


winters. 


1. You’re an Engineer—good—but you are going to meet a lot 
of people who can’t tell a cam from a shimmy. Plan now to make 
some of those None-Tech electives next semester Rhet or Lit courses 


to help improve your method of expression. 


2. Join up and attend the meetings of that professional society 


you have always MEANT to get acquainted with. 


3. Get into some activity around campus, they’re a big help in 


meeting other people and having an enjoyable time. 


4. Subscribe to THE TECHNOGRAPH this is a sure way to mix 
business with pleasure. The articles are on every phase of engineering 


and you don’t have to write a report when you’re through. 


5. Stop by and get acquainted with the TECHNOGRAPH staff. 
There is someone in the office all the time and they'll be glad to give 
a hand if there is some information that’s needed. And if you like it 


stick around we’ve always room for new staff members. 


ELECTRICAL ENGINEERS 


_MECHANICAL ENGINEERS 


electrical and mechanical engineering design and development, 
stress analysis, airborne structural design, electrical and electronic 
circuitry, systems studies, instrumentation, telemetering, electro- 
} mechanical test, applied physics problems. 

Sandia Corporation, 


a subsidiary of 


the Western Electric Company, 
outstanding opportunities to graduates with Bachelor's ar advanced degrees, with 
or without applicable experience. ‘ 


offers 
applying 


uses 


Sandia Corporation engineers and scientists work as a team at the basic task of 
to military 


certain of the fundamental processes developed by 
nuclear physicists. This task requires original research as well as 
development and production engineering. 


straightforward 
A new engineer's place on the Sandia team is determined initially by his 
training, experience, and talents 


and, in a field where ingenuity and 
resourcefulness are paramount, he is afforded every opportunity for professional 
growth and improvement. 


Sandia engineers design and develop complex components and systems 
that must function properly under environmental conditions that are much 
more severe than those specified for industrial purposes. They design and 

develop electronic equipment to collect and analyze test data; they build 

instruments to measure weapons effects. As part of their work, they are 
engaged in liaison with the best production and design agencies in the 
country, and consult with many of the best minds in all fields of science. 


Sandia Laboratory, operated by Sandia Corporation under contract 
with the Atomic Energy Commission, is located in Albuquerque — in 
the heart of the healthful Southwest. A modern, mile-high city of 150,000, 
Albuquerque offers a unique combination of metropolitan facilities plus 
scenic, historic and recreational attractions —- and a climate that is 


sunny, mild, and dry the year around. New residents have little diffi- 
culty in obtaining adequate housing. 


Liberal employee benefits include paid vacations, sickness bene- 


fits, group life insurance, and a contributory retirement plan. 
Working conditions are excellent, and salaries are commensurate 


with qualifications. 4 


A limited number of positions for Aeronautical Engineers, 
Mathematicians, and Physicists are also available. 


Make application ta: PROFESSIONAL EMPLOYMENT 


DIVISION A-9 


Or contact through your Placement Office the Sandia 
Corporation representative with the Bell Telephone 


System College Recruiting Team for an 
interview on your 


campus. 
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Our Cover 


In all the dreams of future engineering triumphs the work 
of actual construction is the most satisfying. Our cover design 
this month symbolizes the construction element of engineering. 

Our first cover plates of the semester were supplied by the 
First National City Bank of New York. 


Our Frontispiece 


This old etching of Leonardo Da Vinci was made late in 
the life of the great artist-scientist. This month’s issue is dedi- 
cated to him, the world’s first engineer. 


— 


<< 
Ss 


<— 


Se 
— 


: ON 
mas 


\Artist-Engineer-Inventor . . . 


You have another think coming if you 
‘believe: 


The Wright Brothers designed the 
first airplane— 


The tank was conceived in World 
War J — 


The Gatling Gun was the first ma- 
chine gun— 
ybecause you would be wrong. These, 
fany many other inventions by Leonardo 
ida Vinci (famous for such works of art 
Jas “Mona Lisa” and “The Last Sup- 
per’) were first conceived just about 
sthe time Christopher Columbus was 
istubbing his nautical toe on the Ameri- 
can continent while hunting for the In- 
dies. And that nag-frightener, the horse- 
less carriage of the 1890's, has to take 
a backseat too, because Leonardo de- 
signed the first mechanical car. 


Leonardo’s notebooks, written in min- 

ute and accurate left-handed mirror 
writing and filled with sketches of his 
inventions, ideas and improvements of 
already-existing devices, are crammed 
with such foresighted things as air con- 
ditioners, triple-tiered machine guns— 
lone group of barrels could be fired while 
the second cooled and the third wa; 
being loaded — airplanes, anatomical 
drawings that can be used with profit 
‘today, designs for two-level highways 
for pedestrian and vehicular trafhc, as 
well as that indispensable and perhaps 
‘too-familiar roadside instrument, the 
jack. 
Among the ideas that came newly- 
‘minted from Leonardo’s mind, his aero- 
natuical studies are the most intriguing, 
for they represent his obstacle-surmount- 
ing genius in its clearest form. He de- 
vised a parachute—or tent of linen, as 
he called it—that is said to have been 
used successfully. His airplane was the 
fruit of his scientific treatment of the 
problem of flight, and modern engineers 
say that it was theoretically sound. And 
we must bear in mind that he defined 
the now everyday principle of aerody- 
namic reciprocity 200 years before New- 
ton. 
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We are all familiar today with the 
helicopter that reached easily into the 
mountainous areas of the Korean battle- 
ground to pluck the wounded out from 
under enemy fire. Well, Leonardo fore- 
saw this aircraft, too. His aerial screw 
is the forerunner of our helicopter, and 
its design makes it the prototype of 
today’s ship’s propellor as well. 

In addition to these great accomplish- 
ments, Leonardo devised a stage setting 
for a pageant put on during the wed- 
ding celebration of one of his patrons. 
Fittingly enough, it portrayed Paradise 
and the blinking stars of its surround- 
ing firmament were lit by a thousand 
candles that burst into flame together, 
and sweet music filled the air from in- 
struments of Leonardo’s own contriv- 
ance. 
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LEONARDO da VINCI 


by Paul E. LaViolette, D. S. S. ‘56 


Leonardo’s genius is closest to us, 
perhaps, in his mechanical studies and 
devices. His studies of gears, for ex- 
ample, needed little development before 
finding themselves integral parts of 
twentieth-century machines. In addition 
to inventing the already-mentioned first 
mechanically driven car, he devised a 
transmission mechanism that is repro- 
duced in today’s automobile, and his ro- 
tating hoists differ only in details from 
the indispensable crane and steamshovel 
of our time. 

Even in his military designs, we are 
astonished to find him close to us. His 
machine guns, steam guns and_ breech- 
loading cannons represented tremen- 


dous strides in armament making, and 
many of his ideas plainly foreshadowed 
today’s developments. Perhaps the most 
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Water wheel designs sketched by Leonardo Da Vinci. The complete mastery 
of the technical art of dimensional portrayal is visible in all his drawings. 


Note the strange right to left writing. 


i 


The subject of flight always interested Da Vinci. Here a design which shows that the idea of 
warping the wing surfaces in order to have controlled flight was known to Da Vinci. 


startling of these are his armored car, 
ancestor of today’s tank, and his me- 
chanical bow that could hurl flaming 
projectiles and is suggestive of the mod- 
ern flamethrower. 

Among the things that held Leonar- 


do back from the full realization of his 
inventive genius, which as we have seen 
far outstripped the facilities of his time, 
were, it has been said, a compact power 
unit and a metal sufficiently hard for 
his needs. Nevertheless, carried on in a 


A machine gun designed but evidently never tried. Leonardo drew many 
different type weapons including breech loading cannons that were later 


made and proved successful. 
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spirit of free inquiry, his work has 
meant much to the generations that fol- 
lowed him. 

In addition to his other amazing 
achievements, Leonardo designed canals 
that are still in use in Italy. From his 
study of fish worms, he created the spin- 
dle-shaped hull to replace the round- 
bottomed hull used in the ships of his 
time. This gave the vessels more balance 
and less friction against the water which 
meant increased safety and speed for 
mariners—and a vital advance in the 
economy of that society. Some of his 
other achievements are worth noting: 
he described the rings in trees in rela- 
tion to the years of their growth; he 
observed and noted for the first time 
the phenomenon of a plant’s bending 
and turning to follow the sun; he was 
the first scientific mapmaker, and he 
devised an intrument for measuring the 
radius of the earth that gave him a 
figure only a few miles out of the way. 
He also devised a printing press that 
could be run by one man and which 
was a great improvement over Guten- 
berg’s that required several men to op- 
erate, thereby helping to make vast 
stores of. knowledge more easily acces- 
sible to man. 

In 1938, the city of Milan, Italy, 
held a great exhibition of full-scale re- 
constructions of the works of Leonardo. 
A panel of outstanding scholars, scien- 
tists and engineers from many countries 
approved the plans for each of the rep- 
licas and their construction was carried 
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| A rotary bridge; one of several such projects he designed to span the many 


~ canals he constructed. 


jout in meticulous detail under the su- 
ervision of a young engineer, Dr. Ro- 
erto Guatelli. 

Early in 1939, a part of this exhibi- 
{tion was put on display at the former 
‘Museum of Science and Industry in 
'Rockefeller Center, New York. When 
World War II broke out, the exhibi- 
tion was shipped to Japan. During 
theavy bombing attacks in the late stages 
of the war, the models were destroyed 
re the grounds of the Italian Embassy. 
tDr. Guatelli, who had accompanied the 
exhibit to Japan was confined in a con- 
centration camp at the time. 

And now the story of these models 
begins to take on that almost “fairy- 
tale’ quality that clings to some of Le- 

nardo’s own fantastic insights. When 
Dr. Guatelli returned to Italy he found 
a request there from an American mu- 
seum official, who was unaware that 
the models had been destroyed, to hold 
an exhibition of them. Dr. Guatelli, im- 
mediately set to work recreating on a 
smaller but more accurate scale the 
amazing working models that bring to 
life Leonardo‘s genius, and managed to 
have his new set of models ready for 
the museum showing. Early in 1951, 
the International Business Machines 
Corporation acquired the collection for 
its Fine Arts Department. Dr. Guat- 
elli, who has become a citizen of the 
United States, has built additional mod- 
els, and the collection has been shown 
throughout the country in IBM branch 
offices, colleges and museums. 

In connection with his study of war- 
fare, and perhaps inspiring it, some 
words of Leonardo’s have come down 
to us with as prophetic a ring to them 
as some of his inventions. He wrote: 
“When beseiged by amibitious tyrants 
I find a means of offense and defense in 
order to preserve the chief gift of na- 
ture, which is liberty.” 

If Leonardo were to visit our world 
today, it is quite possible that he would 
find us easy to understand. 
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A parachute that Leonardo is sup- 
psed to have actually made. The top 
had a hole to allow air passage and 
was framed to retain shape. 


Leonardo’s interest in flying led him to many of his fantastic ideas of flight, 
for his time. This is a design for a helicopter never built. As can be seen 


many sound aerodynamic principles are found in the design. 
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F4D, ‘‘SKYRAY’’— only carrier plane to 
hold official world’s speed record 
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A3D, ‘‘SKYWARRIOR’’— largest 
carrier-based bomber 
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Engineers: 
join this 
winning 
team! 


At DOUGLAS you'll be joining a 


SPOHPOSSSHSSSHSHSHSHHSHHSHHHSHSHSHSHSHSHSHSHSHHSHSHHSHHSHSHHSHSHSHSHSHSSFOSHKESSSSHSSHHSSHSSSSSHSSSSHSSHHSHHSHSHHHHHHOHOD 


AAD, ‘“SKYHAWK’’— smallest, lightest 
atom-bomb carrier 


“C-124, “GLOBEMASTER"— world’s 
largest production transport 
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“NIKE’’— supersonic missile selected 
to protect our cities 
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company in which the three top 


executive officers are engineers... you'll be associated with men 


who have designed the key airplanes and missiles on the American 


scene today! Nothing increases an engineer’s ability faster than 


working with other engineers of top calibre. 


COCO COOO OOOO OHEOOEH OOO OOS OOO OHO HHO OOOO OOOO OHO OOO E OOH OOOO OH OOORO OHH OOOOH OHHOEHHSHHHOHOHOOHOOEY 


Not only is Douglas the largest manufacturer of commercial aircraft 


in the world, but it also produces outstanding aircraft and missiles 


for every branch of the armed services! This diversity, besides 


giving you job security, provides unequalled opportunity 


for the engineer with an eye to the future. 


First in Aviation 
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RB-66 — speedy, versatile 
jet bomber 
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DC-7 “SEVEN SEAS’'— America’s 
finest, fastest airliner 
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D558-2, “SKYROCKET’’— first airplane 
to fly twice the speed of sound 
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Challenging opportunities now 
exist in the following fields: 


Mechanical design 
Structural design 

Power plant installation design 
Weapons delivery 
Aerodynamics 
Thermodynamics 
Electronic computers 
Systems analysis 
Aircraft air conditioning 
Hydraulics 

Stress analysis 

Servo mechanisms 
Acoustics 

Electronics 

Mechanical test 
Structural test 

Flight test 

Process engineering 
Missiles 


Brochures and employment applications are available at your college placement office. 


For further information relative to employment opportunities 
at the Santa Monica, E] Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 


DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, Employment Manager... Engineering General Office 
3000 Ocean Park Blvd.... Santa Monica, California 
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+ godess on guard... 


_ The 


“NIKE” 


Rocket 


Edited by Larry Kiefling 


iFirst guided missile to be employed 
} defense of the United States is a 


bersonic anti-aircraft rocket called 
ike. 
A pencil-shaped missile named for 


2 famous “Winged Victory” of Greek 
wthology, Nike is capable of inter- 
pting and destroying enemy aircraft 
Yzardless of evasive action. 
‘This awesome weapon was developed 
a service-industry team composed of 
‘gineers of the Army Ordnance Corps, 
Western Electric Company, Bell Tele- 
Jone Laboratories and Douglas Air- 
aft Company. 


#Current mass production of the con- 
1 equipment is largely accomplished 
¥ Western Electric, while rockets and 
imponents of the associated ground- 
Indling equipment are produced by 
fouglas. 
i Nike, 


itself, is a rocket 


two-stage 


The Nike prior to erection at its 
the man at the tail section. 
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classified as a surface-to-air weapon. It 
is a dart-like rocket with sharply-swept 
cruciform fins near the nose and simi- 
lar fins near the after end. It is about 
20 feet long and one foot in diameter. 


The missile is attached to a booster 
section which also has stabilizing fins 
at the base. After a period of initial 
thrust which attains supersonic speed, 
this booster portion drops off and a sus- 
taining, rocket motor contained in the 
missile takes over. 

An explosive warhead and electronic 
guidance equipment also are carried in 
the body of the basic missile. As a safe- 
ty measure, the warhead is designed to 
explode only when in flight. 

The rocket is an integral part of a 
complex spotting and guidance system 
which electronically picks up and tracks 
a target plane and _ automatically 
launches a rocket at the proper moment 


i A 


launching site. For size comparison note 


The Nike rocket in position for 
launching 


to intercept the aircraft. 

Essentially a defensive weapon, the 
Nike system provides strategic areas of 
the United States with a far greater 
degree of anti-aircraft protection than 
was possible with the more limited 
ranges and altitudes reached by conven- 
tional anti-aircraft guns. 

The missile operates effectively re- 
gardless of weather conditions or visi- 
bility. 

Nike may be employed either from 
fixed or mobile battery installations. All 
of its units, except steel launching racks, 
are housed in all-weather van-type trail- 
ers, also designed by Douglas. The en- 
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The Microwave Laboratory at Hughes 
conducts fundamental research and 
long-range development in the field 
of microwave components and 
techniques. The antenna program is 
concerned with research on linear 
and two-dimensional arrays of slot 
radiators; transmission and radiation 
of surface-guided waves; very high 
resolution radar antennas; and the 
development and engineering of 
airborne communication, navi- 
gation and fire control antennas. 


Positions 
are open 


for 
ENGINEERS 


and 
PHYSICISTS 
qualified 

in this 


area, 


Instrumentation is developed for new 
measuring equipment to meet needs 
of the program. This has included 
development of automatic imped- 
ance and antenna pattern recorders, 
microwave power supplies stabilized 
in amplitude and frequency, micro- 
wave circuitry, and microwave ap- 
plications of ferrite devices. 


Scientific 
Staff Relations 


HUGHES 


RESEARCH 
AND DEVELOPMENT 
LABORATORIES 


Culver City, Los Angeles County 
California 


tire system is designed to be transport- 
able by air. 

Should enemy aircraft approach a 
strategic area defended by the Nike 
system, this would be the sequence of 
events: 

1. A Nike battery receives informa- 
tion that hostile aircraft are approach- 
ing, and radar follows the target auto- 
matically. 

2. Nike missiles are readied in verti- 
cal position on their launching racks. 

3. Radar provides a running account 
of the target’s changing position. 

4. When the target crosses Nike’s dis- 
tant and invisible deadline, the missile 
is fired. 

5. Within seconds, the missile is clos- 
ing-in on the airplane. 

6. When it reaches the target, the 
warhead explodes 
plane. 

The Nike project was initiated in 


1945 when Army Ordnance asked Bell |) 


Telephone Laboratories to undertake a 
study of the problems involved in the 
construction of a new anti-aircraft sys- 
tem. As a result of their recommenda- 
tions, the Army promptly authorized 
a development contract so that the en- 
visioned guided missile system could be 
brought to a reality. 


Douglas became a full partner in the 


enterprise and was assigned responsi- +} 
bility for about half the development - 


effort, including design of the missile 
and the launching equipment. 

Nearly five years were required to 
solve the new and complex technical 


problem posed by the Nike system. Dur- - 
ing this time, test firings to improve ' 


launcher and booster designs were made 


at the White Sands Proving Ground in 


New Mexico. Meanwhile, development ° 


of the guidance equipment preceeded at 
Bell Laboratories. 


They laughed when I came with 
shorts on, but when I sat down they 
split. 

x * % 

A man rushed into a saloon. 

“What's the quickest way to stop 
hiccups?” he asked the bartender. 

The bartender had a wet towel in 
his hand, so he smacked the man right 
in the face with it. The poor fellow was 
completely stunned. 

“What did you do that for?” he 
gasped. 

“You haven't any hiccups now, have 
you?” 

“Tt ain't me, it’s my little son out- 
side.” 

x * & 

And then there was the deaf mute 
who fell into the well and broke three 
fingers screaming for help. 
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WISCONSIN MICHIGAN IOWA STATE : PURDUE 


HERE'S 


where we Look 


TEXAS A&M 


... AND 


HERE'S 


where we Find 


FINE ENGINEERS 


Over a period of many years we’ve found 
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VX 


\. 
NU \ 


TELINOIS 


scores of fine engineers in these nine schools. 
Most of them are still with us, 


prospering in the ever-expanding electrical field. 


PENN STATE 


Again this year we’re looking to these same 

nine schools for electrical, mechanical, industrial and 

| general engineering talent. If you’re looking forward to an 
active engineering career in one of the world’s most 

vital industries, why not get acquainted with Square D 


and its excellent opportunities? 


Mail the Cospon 


OHIO STATE 
We’d like to send you a brochure, ww Suucte D’'Compenyebecttch 7 
lay aureiniciiecering Warcer.< lt gives wie simple rules |) S060 Rivard Street; Detroit 11, Michigan | 
: : : : | I’d like a copy of Square D’s brochure, | 
to follow in selecting an engineering career. | “Your Engineering Career” 
Nane = 
Sch ————————— Class 7 

-= ais 

Ld 2 | a Address | 
| 
| City Zone State | 
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Ad No. 4464 
SYOBER 1935 


A report on... 


College Outline Series 


It has been our policy in former years 
not only to bring to our readers articles 
of worth-while scientific interest, but 
also to test products that might be of 
use to them in their studies. There has 
been on the market for many years now 
guides to help the student with his 
courses. We have picked one of these, 
The College Outline Series, as a sample 
guide series and checked its effectiveness 
by having students use the books from 
the series for two semesters. 

The tests were run in the fall and 
spring semesters of 1954 and 1955. Ini- 
tially the books were given at random 
to students taking the courses. It was 
found, however, that some of the stu- 
dents did not need or use their books 
whereas others did. Taking the books 
from those who didn’t need them and 
giving them to others who did spoiled 
the original plan of unbiased sampling. 
This was believed to have been only 
slightly detrimental to the tests as it 
was realized that the books were de- 
signed mainly to clarify in the mind of 
the student by outline and condensed 
form the fundamental aspects of the 
course and not to introduce new con- 
cepts. Therefore, the student who has a 
firm grasp of the basic ideas of a course 
does not need the Outline Series book 
for that course. 

Some of the books, such as Research 
book and are handy references for pers 
and Report Writing, are meant as hand- 
books rather than as an auxiliary 
textbook and are handy references for 
persons having difficulty with the work 
involved. The others, however, are just 
that —“‘auxiliary textbooks’ and are 
keyed to college texts so that the stu- 
dent can look up the simplified form of 
the chapter or section he is having difh- 
culty with. When the books are keyed 
to textbooks used here at the University 
it is mentioned. Quizzes and sample 
exams with answers usually are found 
in the back of the books. 

This article, while based on one guide 
series, should not be taken as an endorse- 
ment by us but rather as a sample test 
of the many excellent outline series on 
the market. 

The following books are those consid- 
ered to be of interest to engineers. A 
complete list of the College Outline 
Series can be found in the front of any 
of the Series books. Ratings are: excel- 
lent, very good, good, poor, not needed. 
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- by Paul E. LaViolette, D. S. S. ‘56 


ALGEBRA: The First College Course: 
Special Chapters on Problem Solving ; 
Final Examinations, Answers 


Gerald Moore $1.00 


Many textbooks, especially in Math, 
need a supplementary text to present its 
concepts in slightly different manner 
and thus help bring about a clarification 
by this different view. This book at- 
tempts to do this not only by presenta- 
tion of the original theoremes but with 
many applied problems and their an- 
swers. This latter part helps especially 
to make this textbook extremely useful. 

Rating —Very good. 


THE CALCULUS: Summary of Funda- 
mentals, with Exercises. Examinations, 
Answers, Table of Integrals 


C. O. Oakley $1.25 


An excellent companion to Randolph. 
The simpler presentation of concepts is 
a great help to the student faced with 
the intricacies of integration and differ- 
entation for the first time. A simple 
companion text in a math course always 
is of value. 

Rating —Very good. 


WRITING DOCUMENTED PAPERS 
(Revised) 
G. S. Hubbell $1.00 
and 
RESEARCH AND REPORT WRITING 
Cordasco and Gatner $1.25 


Both these books might easily be re- 
viewed together as they were tested to- 
gether quite often. Both afforded handy 
reference books around the office as well 
as serving as guides to graduate thesis 
work. Both books give excellent exam- 
ples of all material and afford a broad 
and good coverage of their subject. 

Rating —Very good. 


ENGINEERING DRAWING: Basic 
Principles and Rules with Problems, 
Tables, ASA Standard Drawings and 
Drafting Room Practice 
Lombardo, Johnson Short and Lombardo $2.00 


This of all the books of the series has 
received the highest praise. It is helpful 


not only as an outline guide but as a 
textbook in itself. The field of General 
Drawing is well covered and with ex- 
cellent illustrations. All problems are 
explained in a simple straightforward 
well-illustrated style. After the course 
is completed it is handy as a reference 
book. 
Rating — Excellent. 


ENGLISH GRAMMAR: The Principals 
and Practice of English Grammar 
Applied to Present Day Usage 


George O. Curme $1.25 


Although seemingly of good quality,’ 
when placed alongside the text currently 
used by the University in Rhet 101 and 
102 it falls short in the comparison. The 
stress here is of course on English gram- 
mar and it might, therefore, come in 
handy in Rhet 100 in which it has not 
been tested. Several instructors’ opinions 
on this was that students involveed in 
Rhett 100 have little time for supple- 
mentary texts needing more of their time 
for the actual practice of writing good 
English than in being told how to write 
ee 


Rating — Not needed. 


EXAMINATIONS: How to Write Better 
J. N. Hooks 50 cents 


Believe it or not there is much sound 
philosophy here. The style is slightly 
wordy but easily followed and if the 
advice is taken the students’ exams are 
bound to improve. The difficulty, how- 
ever, is following them. Advice such as 
“Relax during an exam’’ is like trying 
to convince a dentist’s patient that it 
won't hurt. 

Rating — Good. 


GEOLOGY: A Survey-Outline of the 
Principles of Physicaal and 
Historical Geology 
Richard M. Field $1.25 


Here is another book which has been 
returned with an excellent recommenda- 
tion. While it is keyed to textbooks used 
here at the University, the outline style 
is of a quality that it can be ready by 
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itself for review with almost no refer- 
bnce to the text. All in all, it affords an 
excellent survey of the entire course of 
physical geology with the added feature 
f historical geology, a course not nor- 
nally taken by engineers. 

Rating — Excellent. 


GERMAN GRAMMAR 
Eric V. Greenfield $1.25 
Not tested. 


PLANE GEOMETRY: 
and Solutions 


Horbit and Nielsen $1.25 


Problems 


Dealing wholly with problems and 
heir answers this text is a good review 
ook for those students with a poor back- 
ground in geometry. The problems cover 

wide field from theorems to construc- 
tion and is extensively illustrated. 


Rating — Good. 


LOGARITHMIC AND TRIGONOMETRIC 
TABLES: Five Places 


Kaj L. Nielsen 75 cents 


A very good set of tables composing 
an excellent reference book for anyone 
needing them. It must be remembered, 
however, that many textbooks have ex- 
cellent tables in their Appendix. 

Rating — Good. 


PHYSICS: A Digest of the First Year 
College Course with Review Questions, 
Problems, Answers 


Clarence E. Bennett $1.00 


Although this book is supposed to be 
keyed to the text currently being used 
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by the University, the correlation has 
been found to be very poor. It is true 
that physical concepts do not change, but 
at this elementary leveel a completely 
different nomenclature and approach 
only to confuse an alreaday perplexed 
student. Better correlation with the text 
now used might make this a worth- 
while handbook. 
Rating — Poor. 


PHYSICS WITHOUT MATHEMATICS: 
A Nontechnical Summary of Principals with 
Review Questions, Exams and Answers 


Clarence E. Bennett $1.25 


Although obviously intended for the 
nonengineering student, this book was 
tested with the thought that its simple 
approach might clarify some of the difh- 
culties presented by the math approach. 
The result was as expected — that it is 
of absoluteely no use to an engineer. The 
nonmath approach to the trained engi- 
neer is like an empty two-piece bathing 
suit — no body. 

Rating — Not needed. 


PUNCTUATION: A Practical Method 
Based on Meaning 
Robert Brittain 75 cents 


This book was found very useful 
around the echnograph office. It ap- 
proaches the problem of punctuation 
from a liberal, practical viewpoint rather 
than from a strict, academic one. It is 
well written and its information is easily 
accessible. The only laugh in the whole 
book is on page 76 “. . . the whole ques- 
tion of (spelling and punctuating ) 


plurals in English is somewhat compl- 
cated and cannot be treated in a book 
on punctuation.” 

Rating —Very good. 


SLIDE RULE: A Practical Guide to its 
Use with Examples, Problems 
and Answers 


Calwin C. Bishop $1.00 


This book shows the varied types of 
slide rules and tells how to use them. 

Sooner or later every engineer must 
face the fact that he is helpless without 
a “‘slipstick.”” The sooner he buys one, 
therefore, the better equipped he is. The 
type of rule needed for his particular 
branch of engineering can be found by 
asking his instructors or bookstore per- 
sonnel, 

Every good slide rule has an extensive 
and comprehensive instruction book with 
it. Thus a student who knows what type 
rule he needs gets free with the purchase 
o fhis rule all the possible instructions 
he might want. 

Rating — Not needed. 


SPEECH: A Handbook of Voice Training 
Diction and Public Speaking 


Dorothy Mulgrave $1.50 


This book is divided into two sections 
— Speech Arts and Speech Sciences. The 
first section on Speech Arts deals with 
public speaking, debate, parliamentary 
procedure, dramatics, etc., whereas the 
second part deals with the mechanics of 
speech — basic speech drills, English 
vowels, and speech pathology. The sec- 
tions are clear, well covered and easily 


iy, 


understood. The book also is keyed to 
the text currently being used at the Uni- 
versity. 

Everything that is covered here, how- 
ever, is covereed in the text for the 
course. As speech is more of a physical 
practice than a reading course, this 
handbook was found (as far as engineers 
are concerned) to be superfluous. 

Rating — Not needed. 


BEST METHOD OF STUDY: A Prac- 
tical Guide Including Special Chapters 
on Mathematics, Science, and 
Other Subjects 


Smith, Shoves and Brittain $1.00 


“There must be a better way” is an 
old saying and apparently studying falls 
under this heading. Three students tried 
this handbook and, while the section on 
outlining and reviewing received favor- 
able comment, the over-all consensus was 
that time spent studying methods of 
proper studying might well be spent in 
straightforward course studying. 

Rating — Poor. 


PLANE AND SPHERICAL TRIGO- 
NOMETRY: A Review Outline with 
Five Place Tables, Exercises, Ex- 
aminations and Answers 


Nielsen and Vanlonkhuyzen $1.25 


Although presented as a review and 
outline, the text is quite complete in it- 
self, in fact in some sections going deeper 
into certain subject matter than the text 
it is keyed to here at the University. 
This fact, as well as its coverage of 
spherical trigonometry, a course not 
goven to engineers, makes it a handy 
reference book for the engineer’s library 
even after the course is over. 


Rating — Good. 


Those Naughty X-Rays 


When Roentgen announced the dis- 
covery of the X-ray in 1895, news- 
papers throughout the world made a 
field-day of the event by publishing all 
sorts of sensational and inaccurate spec- 
ulations of the possibilities of this un- 
canny light. The Pall Mall Gazette 
said: ‘““We are sick of the X-ray,” com- 
mented on the revolting indecenies that 
would ensue, and called for legislative 
restriction of the severest kind. “‘Per- 
haps,” said the Gazette, “the best thing 
would be for all civilized nations to 
combine to burn all works on the roent- 
gen rays, to execute all the discoverers, 
and to corner all the tungstate in the 
world and heave it in the middle of 
the ocean. Let the fish contemplate each 
other’s bones if they like, but not us.” 


In London X-ray-proof undergarments 
were put on sale by an enterprising mer- 
chant, and were snatched up by fastidi- 
ous Victorian ladies. 

American newspapers abounded with 
cartoons picturing bizarre situations of 
spying on personal privacy, and with 
wild speculations that would challenge 
the imagination of modern writers on 
space-air-travel. In New Jersey, a bill 
was introduced in the legislature pro- 
hibiting the use of ‘X-ray opera glasses” 
at the theatre. Said one minor poet: 

“Vim full of daze, 

Shock and amaze; 

For nowadays 

I hear they'll gaze 

Thro’ cloak and gown—and even 
stays 

These naughty, naughty Roentgen 
Rays. 


The click of the knitting needles, the 
creak of the rocker and the ticking of 
the grandfather’s clock were all that dis- 
turbed the silence of the warm, sunny 
room. With childish curiosity little 
Gloria sat watching the purls and the 
stitches. 

“Grandma,” she asked, “Why do you 
knit?” 

“Oh,” wheezed the old lady, “just 
for the hell of it.” 


ELECTRICITY... 
INDISPENSABLE INGREDIENT 
OF PROGRESS 


Progress would be forced to take faltering steps without 
energy in the tremendous quantities demanded by our 
growing population and the industries which serve it. 
Low-cost electrical energy—on tap at all times and for 
all purposes—has made possible tremendous strides for- 
ward in virtually every area of human endeavor. 


Unquestionably, the steady, rapid growth of the electric 
industry is a basic source of strength which has contributed 
to America’s phenomenal progress. Today, that strength is 
being increased at a greater rate than ever before. In the 
past ten years the electric industry has more than doubled 
its capacity to produce. You may expect a further increase 
in generating capacity to about 300 million kilowatts in 
just 15 more years—up some 200 per cent over 1954— 
with all the attendant industrial growth and progress that 
this expansion implies. Few other industries have the 
intense drive toward technological improvement that typi- 
fies the utilities—a drive that has made cheap and abun- 
dant electricity possible. In recognizing and shouldering 
their responsibility by investing a large share of income, 
year after year, in development and expansion, America’s 
electric companies are helping to make more and better 
products for more and more people. This is progress. 


As a major supplier of steam generating equipment for 
almost a century, The Babcock & Wilcox Company has 
constantly worked with the individual electric companies 
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INDUSTRIES THAT MAKE AMERICA GREAT 


to further develop low-cost steam-electric power. B&W, 
too, is spending large sums on intensive research and 
engineering development to assure continuing improve- 
ment in steam generating and fuel burning equipment. 
This unwillingness to stand pat, to be satisfied with past 
accomplishments, is America’s greatest encouragement to 
still greater growth and progress. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd Street, New 
York 17, N. Y. 
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ick the rigntne. 


+ Do you jump when you hear the name 
© a slide rule? What does all that 
Sumble jumble mean? To get to the 
bg log duplex decitrig we have to start 
om the bottom and build up. 


Mannheim Slide Rule 


In 1859 a young leutenant in the 
french army named Amedee Mannheim 
farted playing with logarithms. He in- 
nted the slide rule that bears his name 
day. No wonder it has lasted so long. 
is the basis and most used part of the 
ide rules of today. The front of the 
Tannheim rule has four scales, marked 
. and B, C and D, because that is their 
ame. C and D both are simple log- 
ithmic scales, one is on the stationary 
rt and the other is on the slide next 
» it. They can be used for multiplying, 
ividing percentage ratio, and propor- 
son problems. 

If you ever forget how to use your 
ide rule, just try a simple problem 
tke two times two. Slide the slide until 
qe one on the C scale is over the two 
the D scale. Now all the numbers on 
qe D scale are multiplied by two. Slide 
ye hairline to the number on the C 
cale you wish to multiply by two. The 
nswer is at the intersection of the hair- 
ne and the D scale. Now you can tackle 
dificult problem. 

The A and B scales are just like the 
1 and D scales only there are two of 
hem half as long placed side by side. 
Now we can get squares and square 
oots easily. Suppose you want to know 
he square root of two. Set the indicator 
t two on the D scale and read where 
he hairline crosses scale A. On my slide 
ule there is a four, the square of two. 
f you want the square root instead of 
he square, you start by moving the hair- 
ine to the number on the A scale, and 
he square root will be on the D scale. 
On the back of the slide are the S, 
[, and L scales. The S scale refers to 
he A and B scales. It gives you the 
ines and cosines. T refers to C and D 
nd is the tangent and cotangent func- 
ions. The L scale gives you logarithms 
—set the enumber on the D scale, read 
ts logarithms on scale L. Except for 
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Mannheim Polyphase Duplex 


a few tricks and short cuts that is all 
there is to the Mannheim rule. 


Polyphase Slide Rule 


A lot of things have been addeed to 
the slide rule in the last eighty years. 
The Polyphase Slide Rule is just a 
Mannheim rule with a couple of extra 
scales. The Polyphase has a Cl and a 
K scale that the other one doesn’t. Cl 
stands for “C inverted’”—jit is just 
starteed from the other end. This may 
not sound like a lot of difference, but 
it makes a lot of difference in some 
problems. It lets us do multiplication of 
three factors with just one setting of 
the slide. It is very valuable in solving 
complex equations with long sequences 
of multiplication and division. 

The K scale does the same thing for 
cubes and cube reots that A and B 
scales do for square figures. This is 
only the beginning of the simple prob- 
lems you can do with your slide rule. 


Polyphase Duplex Trig 


The Polyphase Duplex Trig has many 
helpful advantages the polyphase rule 
does not have. The most important is 
multiplying by pi. Three new scales 
have been added and three old ones have 
been revamped. “The new scales are 


called CF, DF, and CIF. This means 
*Gmtolded. Ds folded-= and © i= 


SLIDE RULE 


verted and folded.” Notice that CF and 
DF are the same as C and D except 
that they are folded to begin and end 
with ~ or 3.1416. By a strange coinci- 
dence, every number on the D scale is 
automatically multiplied by z on scale 
DF. And oddly enough, every number 
on the DF scale is divided by z= on the 
D scale. 


In engineering calculations, 7 keeps 
bobbing up all the time. You’ll be sur- 
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Polyphase Duplex 


prised to find out how convenient it is 
to have multiplications and divisions re- 
duced to such child’s play. Right here 
tht CIF comes automatically. Like the 
CI scale it performs multiplication, di- 
vision, or both with one setting of the 
slide. 

The trig scales have been revamped 
beautifully. The advantage of this over 
the Polyphase and Mannheim rule is 
the lack of transferring numerical trip 
values. This is accomplished by all trig 
scales referring to the C and D scales. 
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No more changing from the A to the 


D scale. 


Polyphase Duplex Decitrig 
The Polyphase Duplex Trig rule is 


made with a companion slide rule — the 
Polyphase Duplex Decitrig. The only 
difference being that the decitrig rule 
has its trig functions divided into de- 
grees and fractions of a degree, instead 
of degrees and minutes and _ seconds. 
The main thing to be sure of is that 
you use the same graduations as the rest 
of the class. 

Whoa, don’t go out and buy a Poly- 
phase Duplex Decitrig slide rule yet. 
While this is a good all purpose medium 
priced slide rule it is not the one for 
the earnest engineering student. 


Log Log Duplex Decitrig 


Just how would you go about getting 
the answer to the problem 54°? You 
could look in the log tables and find the 
log of five and multiply it by 4.5, then 
trace down the number whose log it is. 
You could borrow your roommate’s Log 
Log Duplex Decitrig slide rule and get 
out the instruction book. Then set the 
index of scale C over 5 on the LL3 
scale. Slide the indicator to the 4.5 on 
scale C and read where the hairline 
crosses the LL3 scale. The answer is 
1400, and it still did not take as long 
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Now is the time to get the 


be your tools of today. When you graduate and start 
upon your own career you will find that the top 
engineers, architects and designers use CASTELL— 
either the famous wood pencil or LockTITE Holder 


CASTELL is smoother, stronger, lays down greater 
depth of graphite on the drawing. It is uniformly 
excellent in all 20 degrees, 8B to 10H. 


You study in a fine school, taught by outstanding 
professors. Does it make sense to work with inferior 
tools? Order CASTELL, world’s standard of quality, 
from your College Store, stationer or art supply store. 
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PENCIL CO., INC., NEWARK 3, N. J. 


as with the tables. Think how short it 
would have been if you didn’t have to 
borrow the slide rule and use the instruc- 
tion book. On a slide rule, 165%** js 
just as easy to calculate as 2”. 


Log Log Duplex Trig 


As you can guess this is the same as 
the Log Log Duplex Decitrig, except 
that the trigonometry is graduated in 
degrees, minutes, and seconds. 

An engineering student will be buy- 
ing two slide rules if he buys one with- 
out the log log scales or if he buys a 
smaller slide rule than standard size. It 
may seem like a large initial investment, 
but it will save on your electric Dill, 
scratch paper and pencil fund. With a 
slide rule you have a fair chance of fin- 


“ishing an hour exam in fifty minutes. 


Transistorized Auto Radio 


An experimental transistorized auto- 
mobile radio that operates directly from 
a 6-volt car battery and requires only 
about one-tenth of the power used by 
a conventional car radio was described 
here today by scientists. | 

The new radio, employing nine tran 
sistors in place of electton tubes, is equal | 
in performance to standard car radios, 
the RCA scientists said. Emphasizing its. 
low power consumption, they pointed | 
out that more than half the small. 
amount of current required by the radio - 
is used to light the two small pilot lights : 
that illuminate its dial. A radio of this : 
type, they said would create so little ; 
drain on a car battery that it ‘could: 
eliminate many cases of battery failure : 
that now occur when a driver forgets : 
to turn off the radio when he parks his : 
car. 


The radio has been tested at Prince-- 
ton with a 6-volt battery as its power: 
source. It is also adaptable to installa-. 
tion in automobiles with 12-volt  bat- 
teries, the RCA team said. With a 12- 
volt power supply, they added, the 
power output of the radio would be: 
more than doubled, since it is not lim-; 
ited by the capabilities of the transistors. 


While the experimental radio resem-| 
bles present car radios in its external ap-) 
pearance, the scientists said, it requires * 
no vibrator, power transformer, or recti-! 
fier—elements needed in vacuum-tube! 
car radios to increase and control the4 
power level. 


They also emphasized that the transis-: 
torized radio maintains a high level of 
performance over the ies range of| 
temperatures likely to be encountered ini 
automobile service. In laboratory tests,) 
it has performed satisfactorily at tem- 
peratures as low as ~40°F. and as high! 


aslo Ke 


How about reading some of the other 
parts of the magazine? | 
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RCA’s New Orthophonic High Fidelity Sound 


Opens a New World of Music 


From Ceylon to Chile, people of the 
world can now enjoy a wonderful new 
kind of recorded music. 

This is made possible by RCA’s de- 
velopment of New Orthophonic Sound 
that weds the beautiful tone of RCA 
Victor records with the superb perform- 
ance of new high fidelity ‘‘Victrola”’ 
phonographs. Born of RCA’s acoustical 
and electronic research, New Ortho- 
phonic Sound reproduces a noticeably 
wider range of sound frequencies, per- 
fectly balanced for musical realism. 

The experience and skill behind this 
achievement are inherent in all RCA 


products and services. And continually, 
RCA scientists at the David Sarnoff 
Research Center in Princeton, N. J., 
are working toward new thresholds of 
“Electronics for Living’’ — electronics 
that make life easier, safer, happier. 


WHERE TO, MR. ENGINEER? 


RCA offers careers in research, development, 
design, and manufacturing for engineers with 
Bachelor or advanced degrees in E.E., M.E. 
or Physics. For full information, write to: 
Mr. Robert Haklisch, Manager, College Re- 
lations, Radio Corporation of America, 
Camden 2,N.J. 


RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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NEW ORTHOPHONIC HIGH FIDELITY 
“VICTROLA” PHONOGRAPH, $129.95 
With Panoramic Speaker System — 3 speak- 
ers scientifically angled to diffuse sound 
throughout room. Mahogany or modern oak 
finish. Legs optional, extra. Model 6HFS. 
Other high fidelity instruments to $1600, 


Pf 


Report and criticism on the use of . .: 


Coal as a Possible Fuel 


Editor's Note: Scientific investiga- 
tions that deal with the problem of en- 
ergy requirements are always welcome. 
Author of the following, O. R. Frisch, 
Cambridge, England, is especially quali- 
fied to discuss the subject. A renowned 
nuclear physicist, he formerly occupied 
a high post in the Harwell Atomic En- 
ergy Establishment. 


The recent discovery of coal (black, 
fossilized plant remains) in a number 
of places offers an interesting alterna- 
tive to the production of power from 
fission. Some of the places where coal 
has been found show signs of previous 
exploitation by prehistoric men who, 
however, probably used it for jewels 
and to black their faces at religious 
ceremonies. 


The power potentialities depend on 
the fact that coal can be readily oxi- 
dized with the production of a high tem- 
perature and an energy of about 0.000- 
0001 megawatt day per gram. That is, 
of course, very little, but large amounts 
of coal (perhaps millions of tons) ap- 
pear to be available. 

The chief advantage is that the criti- 
cal amount is very much smaller for 
coal than for any fissionable material. 
Fission plants become, it is well known, 
uneconomical below 50 megawatts, and 
a coal-driven plant may be competitive 
for small communities (such as small 
islands) with small power requirements. 


The main problem in the design of a 
coal reactor is to achieve free, yet con- 
trolled access of oxygen to the fuel ele- 
ments. The kinetics of the coal-oxygen 
reaction are much more complicated 
than fission kinetics, and not yet com- 
pletely understood. A differential equa- 
tion which approximates the behavior of 
the reaction has been set up, but its so- 
lution is generally difficult. 

It is therefore proposed to make the 
reaction vessel in the form of a cylin- 
der, with perforated walls to allow the 
combustion gases to escape. A concen- 


28 


by sir-O2R Frisch, De D. D:, D. A. R: 


tric inner cylinder, also perforated, 
fuel elements are placed between the 
two cylinders. The necessary presence 
of end plates poses a difficult but not 
insoluble mathematical problem. 


It is likely that fuel elements will be 
easier to manufacture than in the case 
of fission reactors. Canning is unneces- 
sary and indeed undesirable since it 
would make it impossible for the oxy- 
gen to gain access to the fuel. Various 
lattices have been calculated, and it ap- 
pears that the simplest of all—close 
packing of equal spheres— is likely to 
be satisfactory. Computations are in 
progress to determine the optimum size 
of the spheres and the required toler- 
ances. Coal is soft and easy to machine; 
so the manufacture of the spheres should 
present no problems. 


Pure oxygen is, of course, ideal as an 
oxidant but costly; it is therefore pro- 
posed to use air in the first place. How- 
ever, if must be remembered that air 
contains 78 per cent nitrogen. If even a 
fraction of that combined with the car- 
bon of the coal to form the highly toxic 
gas cyanogen, this would constitute a 
grave hazard (seel below). 

To start the reaction one requires a 
fairly high temperature of 968F; this 
is most conveniently achieved by passing 
an electric current between the inner 
and outer cylinder (the endplates being 
made of some insulating material, such 
as ceramic). A current of several thous- 
and amperes is needed, at some 30) volts, 
and the required large storage battery 
will add substantially to installation 
costs. 

There is a possibility of starting the 
reaction by some auxiliary self-starting 
reaction, such as that between phos- 
phine and hydrogen peroxide; this is 
being looked into. 

Once the reaction is started its rate 
can be controlled by adjusting the rate 
at which oxygen is admitted; this is 
almost as simple as the use of control 
rods in a conventional fission reactor. 

The walls of the reactor must with- 


~ 


stand a temperature of well over LOOOF 
serves to introduce oxygen, while the 
in the presence of oxygen, nitrogen, car- 
bon monoxide, carbon dioxide, as well 
as small amounts of sulfur dioxide and 
other impurities,. some still unknown. 
Few metals or ceramics can resist such 
gruelling conditions. Niobium with a 
thin lining of nickel might be an attrac- 
tive possibility, but probably solid nickel 
will have to be used. For the ceramic, 
fused thoria appears to be the best bet. 


Health Hazard? 


The main health hazard is attached to 
the gaseous waste products. They con- 
tain not only carbon monoxide and sul- 
fur dioxide (both highly toxic), but also 
a number of carcinogenic compounds 
such as phenanthrene and others. To 
discharge those into the air is impos- 
sible; it would cause the tolerance level 
to be exceeded for several miles around 
the reactor. 


It is therefore necessary to collect the 
gaseous waste in suitable containers, 
pending chemical detoxification. Altern- 
atively, the waste might be mixed with 
hydrogen and filled into large balloons 
which are then released. 


The solid waste products will have to 
be removed at frequent intervals (per- 
haps as often as daily, but the health 
hazards involced in that operation can 
easily be minimized by the use of re- 
mote-handling equipment. Waste could 
be dumped at sea. 

There is a possibility—though it may 
seem remote—that the oxygen supply 
may get out of control; this would lead 
to melting of the entire reactor and the 
liberation of vast amounts of toxic gases. 
Here is a grave argument against the 
use of coal and in favor of fission reac- 
tors which have proved their complete 
safety over a period of several thousand 
years. It would probably take decades 
before a control system of sufficient re- 
liability can be evolved to allay the fears 
of those to whom the safety of our peo- 
ple are intrusted. 
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Upon circulation of this report for 


va) review and criticism, I. Reich of West 


i New York, N. J., made the following 


4) comments. 


Evidently Frisch is not aware that 
| several investigators in this country have 
“| considered the possibility of producing 
-energy by the combustion of coal. 


A lattice of close-packed spheres, 
which Frisch suggests, is not. satisfac- 
tory. As the reaction proceeds, the 
spheres will shrink. Since the reaction 
occurs only at the surfaces, its rate will 
. decrease. This problem has been solved 
by machining the coal into hexagonal 
plates and boring holes of suitable size 
through the plates. This ensures con- 
stant surfaces during the course of the 
reaction. 


Starting up the reaction is in fact 
more difficult than Frisch supposes. 
Passing a current through the pile is 
the best means known, but because of 
the low conductivity of the coal and 
the need for raising the temperature of 
the entire mass to about 1000F a volt- 
age of 2000 to 5000 is required. This 
will be a current of some 2000 amperes 
through a properly designed one-ton 
pile and bring the temperature to about 
1000F in a few minutes. Thereafter 
the reaction will be self-sustaining. 


The only practical method for achiev- 
ing this is to have two coal piles in oper- 
ation. As one of these approaches com- 
plete reaction, it is used to provide en- 
ergy for driving a dynamo which in 
turn provides current to start up the 
second pile. Then the first system is 
taken down, waste products are re- 
moved, and a new coal lattice is built 
up to be ignited later by energy from 
the other pile. This duplication is, of 
course, expensive and, further, poses the 
problem of startup in isolated communi- 
ties. 


Of far greater importance, however, 
than the use of coal as a source of con- 
trolled power, is its potential use as a 
military explosive. When coal is finely 
powdered and dispersed as an _ aero- 
sol in oxygen, its combustion occurs with 
explosive speed and is capable of caus- 
ing heavy destruction over a radius of 
from several dozen to several hundred 
feet from ground zero. This introduces 
possibilities of controlled bombardment 
of small, precisely-defined areas. Such 
weapons can be used by individual sol- 
diers at close quarters. Although mili- 
tary security does not permit disclosure 
of the sizes of weapons, methods of trig- 
gering, etc., it is clear that this develop- 
ment will revolutionize warfare. 
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Welcome Freshmen 


I’m happy to welcome again the freshmen to the Uni- 
versity of Illinois. It is a privilege I’ve enjoyed for many 
years—one to which I always look forward. On behalf of 
our students and faculty, I therefore wish you welcome. 


The things one first sees here on the engineering campus 
are buildings and the physical equipment. We at Illinois are 
proud of these, but the most important things about any 
college and university are the things that you can’t see—the 
intangibles of which we are even more proud of. I mean the 
abilities of the student body and the faculty, and the spirit 
in which students and teachers work together. While these 
things themselves are not visible, their results are. 

Please feel free to ask students or faculty members 
questions about our everyday operations, our courses, our 
extra-curricular activities which you will enjoy doing on 
the campus. 


We hope that the spirit as well as the fine physical 
facilities of the University of Illinois will help you to enjoy 
your stay with us. 

W. L. Everitr 
Dean, College of Engineering 
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A type study of the test takers in high- 
er education as gleaned from an exclu- 
sive interview with Dr. Seeall Cheaters 
of the Psychology Department, test 
giver since 1893. ~~ , 


Night Owl—Burned the mid- 
night oil studying all night at 
the Jolly Fisher, trying hard to 
concentrate on the quiz. 


, already has his draft 


Frivolous—Doesn’t give a d 
induction notice. 


Crib Note Artist—Shopped for weeks for 
his 19% collar. He has all the answers, 
but complains about the dark. He is cur- 
rently working on a battery system for 
lighting his work. 


Hand Raiser — Needs to 
have the whole test ex- 
plained to her. Stray from 
3-letter words and_ this 
type is lost. Proctors usu- 
ally camp near this type 
to save steps during the 
exam, 


Complainer—We never studied this 
stuff. Shocked look comes naturally; 
this type is also shocked when he dis- 
covers the class assignments were due 
each week during the quarter. His 
favorite phrase “Aw come on, let’s 
have coffee—the physics lectures are 
dull anyway.” 


Quiz Kid—Has time to check 
all his answers at least 7 
times. He’s positive his paper 
is a perfect 100. Average 
score for this type is 291/2 
points. 


Nervous—Usually knows the quiz cold, but worries 
about facts like “Who designed the door knobs for 
the parthenon?” for his architectural history exam. 
The test didn’t mention Greece at all. 


Rib Jabber—‘“‘Hey, the proctors not looking, would you 
give poor little ole me the last 17 answers?” After the 
quiz she gives with the “I don’t talk to strangers’’ routine. 


J-57 POWERED AIRCRAFT 


MILITARY 
F-100 F8U 
F-101 A3D 
F-102 B-52 


F4D KC-135 


COMMERCIAL 


Boeing 707 
Douglas DC-8 


McDonnell “Voodoo”, the most powerful jet fighter ever built in America. 


MECHANICAL ENGINEERS are concerned with 
many phases including experimental testing 
and development, mechanical design, stress 
and vibration analysis, combustion research, 
heat transfer and nuclear reactor development. 


AERONAUTICAL ENGINEERS work on innumer- 
able internal and external airflow problems 
concerned with design, development and 
testing of aircraft powerplants. Some who 
specialize in analytical engineering forecast 
engine-airplane combinations a decade in 
advance of design. 


RK 
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ELECTRICAL ENGINEERS directly contrik 
their specialized skills to the analysis 
development of controls, systems and spe 
instrumentation. An example is the “Ple 
mat” which automatically integrates and { 
pressures, temperatures and air angle: 
performance testing. 


(hat happened fo the... 


Is the era of the steam car really past? 
r, is the steam car in a state of hiber- 
tion? Let us examine all the reasons 
y the last steam car produced failed 
appeal to the public. 


The last steam car was made in 1932 
r the Doble Company of Emeryville, 
alifornia. To find out why the Doble 
as unsuccessful we must refer to the 
anley Brothers, manufacturers of the 
Mmous Stanley Steamers. The Stanley 
others were the first to build a good 
eam car, but their stubbornness proved 
be the downtall of the Stanley Steam- 
and steam cars in general. The Stan- 
Sy Brothers did not believe in adver- 
sing of any sort, and they would not 
ange the design of their car from 
Far to year. Because the public knew 
Hthing about steamers, rumors got 
Sound that boilers exploded, steamers 
hught fire, and that one needed a steam 
gineer’s license in order to operate 
e car. People who still wanted a Stan- 
y Steamer despite all the rumors were 
rther discouraged because the models 
ever changed, and the car looked old 
rhen you bought it. This was the situ- 
ion the Doble steam car had to face 
hen it entered the automobile market. 
Despite the fact that the position of the 
eam car was very doubtful, Doble 
ame out with his first steam car in 
914. He was full of confidence for he 
ad eliminated the two most objection- 
ble features of the steam automobile. 


Doble’s steamer incorporated a flash 
ube boiler which could raise a full 
ead of steam in thirty to forty seconds 
ompared to ten or fifteen minutes need- 
d to raise a full head of steam in the 
‘tanley Steamer. A twenty-five gallon 
ank provided sufficient water for a 
shousand miles because Doble had in- 
‘orporated an improved condensor which 
vould capture more of the used steam 
nd cool it so the water could be used 
gain. The Stanley Steamer had to have 
s forty gallon tank refilled every forty 
o fifty miles. Even with all these im- 
yrovements, the public never forgot the 
tumors about the Stanley Steamers. As 
. result the public was not interested 
n the Doble steam car, and they re- 
used to invest money in Doble’s com- 
any. Because no demand arose for the 
Yoble there could be no mass produc- 
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tion with the result that the manufac- 
turing cost was extremely high. All 
these factors’ helped to drive the steam 
car off the road. By 1932 the demand 
for steam cars was so low that the Doble 
Steam Car Company had to go out of 
business. 

At this point let us examine all the 
inherent advantages of the steam car. 
In the steam car, the engine can be 
geared directly to the rear axl elimina- 
ting the need for a transmission and 
clutch. A two cylinder double acting 
steam engine produces as many power 
strokes as an eight cylinder gasoline 
engine. Because expanding steam exerts 
a smooth pulse of power no_ tlywheel 
is needed. The steam powered auto 
mobile is free from ignition troubles; 
no ignition system is needed. Speed of 
the steam car is controlled by metering 
the volume of steam admitted into the 
cylinders. The greater the amount of 
steam admitted into the cylinders the 
more power produced and hence, the 
higher the speed. As for top speed, in 


STEAM CAR 


1906 the Stanley Brothers built a racer 
that went about 200 m.p.h. The record 
was unofficial for the car hit a depres- 
sion in the ground, turned over, and 
blew up. At its best the thermal ef- 
ficiency of the gasoline engine may reach 
35 per cent while a properly designed 
steam engine could turn up an efficiency 
of about 90 per cent. The developme:tt 
of atomic power for industry may make 
the comeback of the steam car a reality 
for atomic piles could be used to heat 
water into steam to be used to drive 
the steam engine. 

This raises an interesting question, 
“Will the steam car make a comeback in 
this day and age?” Our modern day 
engineering and _ production facilities 
make it possible to produce steam cars 
at half the cost of a gasoline powered 
automobile. The boiler could be fired 
with gerosene, considered a waste prod- 
uct of modern day refineries. The only 
question is, “When will the steam car 
become available to the public?” Only 
time will tell. 


A 1926 model of the Stanley Steamers. Drawings were unusual of the Stan- 
ley due to the almost hibernating attitude of the company as far as promo- 
tional publicity was concerned. 
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1e first... 


he first atomic energy reactor speci- 
lly designed for medical treatment 
d resarch will be built for the Uni- 
irsity of California at Los Angeles 
fedical Center by North American 
iation. 

The new reactor will produce gam- 
rays and neutrons for cancer ther- 
y, and also has been designed to serve 
ariety of additional medical and non- 
dical uses. These include the pro- 
ction of radioisotopes, and radfiation 
jr experimental sterilization and pre- 
ation of food and drugs by nuclear 
ergy. 

The reactor, which is expected to be 
tmpleted within one year, also will be 
ailable for use by the Atomic Energy 
mmission in conjunction with the 
omis Energy Project at U.C.L.A. 
ere both classified and unclassified 
earch in biology and medicine is car- 
2d on. 

A working model of the reactor has 
en demonstrated on the U.C.L.A. 
mpus near the site where the actual 
achine will be installed in a new un- 
srground wing of the University’s 
edical Center. 

Designed to operate at a power level 
~ 5 kilowatts, with a maximum power 
* 50 kilowatts, the medical reactor will 
-oduce a high intensity of neutrons, 
ibatomic particles available only from 
nuclear reactor in the large amounts 

‘quired for medical therapy and other 
‘omic research. Gamma rays produced 
y the reactor will be of greater inten- 
ty than those produced by 50 pounds 
f radium. 

The reactor’s atomic fuel is to be ob- 
tined on loan from the AEC, and will 
ynsist of about four gallons of uranyl 
uphate solution, highly enriched in 
Jranium 235, contained in a one foot 
‘ainless steel sphere, or core. 

It is the “splitting up” or fissioning 
f the Uranium 235 atoms in the solu- 
on which provides the gamma rays and 
eutrons for medical treatment and 
ther nuclear research. The core will 
> located inside a 5x5x8 foot stack of 
raphite bars, shielded by five feet of 
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high density concrete. Radiation ports 
will lead from the core to a_ patient 
treatment recom, laboratory, and another 
room where research on animals can be 
performed. An access port will permit 
materials to be irradiated in a channel 
leading inside the core itself where radi- 
ation will be the strongest. 

The underground reactor wing hous- 
ing the complete installation will be 
about 45 feet wide, 60 feet long, and 
27 feet high. 

Rate of fission will be adjusted by 
control rods made of boron which can 
be moved in and out of the core area. 
Boron absorbs neutrons, thus when the 
rods are near the core neutrons are 
“soaked up.” As the Uranium 235 
atoms are split when hit by neutrons, 
fission will stop when the neutrons are 
caught by one of the boron rods. 

The solution type reactor will be 
self-contained, with no radioactive par- 
ticles, fumes or smoke being exhausted 
into the atmosphere or public disposal 
systems. 

This new medical tool will provide 
two types of radiation—gamma rays and 
thermal neutrons—which can be beamed 
selectively at deep-seated cancers, often 
dificult to treat by surgery and present 
forms of radiation. 

Gamma rays may be used to bom- 
bard malignant tissue directly. Thermal 
neutrons may be used in conjunction 
with certain injected chemicals to cause 
powerful but localized secondary release 
of radiation within the cancer tissue 
itself. 

This use of neutrons, available only 
in reactor-type therapy, it is thought, 
has a distinct advantage over X-ray 
and other forms of radiation therapy. 
There is evidence that a greater selec- 
tive absorption of radiation by malig- 
nant tissue occurs with less damage to 
surrounding healthy tissue. 

An example of a type of cancer that 
will be treated by this form of therapy 
is the glioblastoma multiforma, a bran 
tumor that infiltrates through healthy 
brain tissue. Preliminary studies at the 
Atomic Energy Commission’s Brook- 


Automatic Energy Reactor 
For Medicine 


haven Medical Laboratories indicate 
that when borax is injected into a pa- 
tient with this cancer, boron from the 
compound concentrates in malignant tis- 
sue. 

When the cancer area is bombarded 
with neutrons, the boron captures neu- 
trons. This causes a nuclear reaction in 
the boron, thus releasing powerful alpha 
particles. The alpha particles bombard 
the malignant tissue and destroy it but 
are absorbed before they reach nearby 
healthy tissue. 

This and similar approaches give hope 
that with the new medical tool we can 
treat many such deep-seated cancers 
without damaging healthy tissue, often 
unavoidable in surgery and present radi- 
ation therapy. 

The new reactor will not be avail- 
able for clinical use for at least two 
years after it is completed. This means 
about 1957. There will be a long peri- 
od in which to develop physical meth- 
ods of measuring the neutron and gam- 
ma output of the reactor. Physical meth- 
ods for measuring energy absorption 
from the radiation must be developed. 
This procedure is known as calibration, 
and must be performed with most new 
devices. 

Then will follow another period of 
testing the device with biological speci- 
mens, including animals. This is neces- 
sary to develop safe techniques before 
they can be applied to human cases. This 
part of the program will be under the 
supervision of Radiology of the U. C. 
L. A. Medical Center. 

In addition to clinical application of 
the reactor, we are planning an exten- 
sive research program. The reactor will 
be available to biomedical research pro- 
grams supported by the Atomic Ener- 
cy Commission. at the’ Ur Cy L.A: 
Atomic Energy Project. 

The research program will include 
radiation genetic studies, concerned pri- 
marily with mutation effects of radia- 
tion. Other studies will include the 
manner in which radioactive materials 
are deposited 1n human bones, and neu- 
tron effects on tissue, particularly the 
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lens of the eye. Most of this part of 
the program will be directed to a better 
understanding of mechanisms of radia- 
tion effects and the counter action of 
neutralization of the deleterious reac- 
tions. A great deal of work will be doze 
to set standards of safe practice. 

A wide training program with the 
reactor is planned. This will include in- 
struction of medical students, health 
physicists and others in techniques of re- 
actor operation and utilization of neu- 
trons, gamma rays and_ pile-produced 
isotopes. At a later date the reactor will 
be available to other campus depart- 
ments for the training of engineering 
and physics students. 

Simultaneously with clinical uses of 
the reactor, radioisotopes, so important 
in all phases of scientific research today 
can be made. Radioactive potassium, 
sodium and_ chlorine—short-lived _ iso- 
topes very much in demand at present— 
could be made available under AEC 
license to appropriate afhliated pro- 
grams. Because of the short lives of 
these isotopes, Oak Ridge cannot sup- 
ply them to the West Coast in practi- 
cal amounts. 

The experimental use of radiation 
from nuclear reactors to preserve and 
sterlize foods and drugs is a promising 
field which is expected to lead to re- 
volutionary processing methods. Re- 
search in this field has already demon- 
strated the possibility of increasing the 
“fresh” life of meat, vegetables, and 
dairy products by atomic radiation. Use 
of radiation sterilization in the pharma- 
ceutical field also offers a number of 
benefits. For example, sterilization pvo- 
cessing requiring high temperatures 
which often reduce the strength and 
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A cutaway section showing the complete set up including Reactor Control 
room, Laboratory Patient Irradiation Room, etc. 


effectiveness of drugs might be replaced 
by radiation processing at room temper- 
ature. Nuclear researchers at U. C. L. 
A. have scheduled time with the reactor 
for this type of developmental work in 
addition to their other studies. 

This reactor project is another big 
step to emphasize to the world that we 
in America are determined that man’s 
exploitation of the atom will lead to a 
new era of enlightenment—rather than 
a new “‘dark-age.” 

Completion of a medical reactor for 
the University of California at Los An- 
geles will make a total of four nuclear 
reactors—all of them designed and 
built by North American Aviat°on— 
operating in California in peaceful ap- 
plications of atomic energy. 


Two solution-type reactors are al- 
ready in operation. Built for the Atomic 
Energy Commission for nuclear research 
work, one is operating at North Ameri- 
can’s Downey plant and the other at 
the Livermore Research Laboratory. 

As the major Atomic Energy Com- 
mission contractor on the sodium-gra- 
phite approach to nuclear power, a 
North American designed and _ built 
power reactor will go into operation in 
California next year. This is the SRE, 
or Sodium Reactor Experiment, a nu- 
clear power reactor designed and now 
being built for the AEC. It will be 
operated by the company as a part of 
the AEC’s program to develop  eco- 
nomical production of electricity from 
atomic energy. 


Win a Carton of 
Cigarettes! 


* 


Write an appropriate caption for 
this cartoon and drop it off at the 
Tech Office, 213 Civil Engineering 


Hall. 


x 
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Build your future on these 
3 Growth Industries... 


MANUFACTURING —There are 51 Allis- 
Chalmers motors in this lineup of machine tools 
designed for high automobile production. 


HERE IS much talk today about growth companies. Allis- 
Chalmers is one of them, supplying machinery for three 
basic industries—manufacturing, construction and power. 


Therein lies an opportunity for you, since Allis-Chalmers 
builds many types of equipment. 


. . . for a manufacturing industry that must increase output $3.5 
billions by this time next year. 


. . . for the construction industry that is destined io spend many 
billions of dollars on highways in the next ten years. 


. .. for the electric power industry that will double its capacity 
by 1956. 


Here’s what Allis-Chalmers offers to Young Engineers: 


A graduate training course that has been a model for industry 
since 1904. You have access to many fields of engineering: 
Electric power, hydraulics, atomic energy, ore processing. 


There are many kinds of work to try: Design engineering, 
application, research, manufacturing, sales. Over 90 training 
stations are available with expert guidance when you want it. 
Your future is as big as your ability can make it. 

Or, if you have decided your field of interest and are well 
qualified, opportunities exist for direct assignments on our 
engineering staff. 


In any case—learn more about Allis-Chalmers. Ask the A-C 
manager in your territory, or write direct to Allis-Chalmers, 
Graduate Training Section, Milwaukee 1, Wisconsin. 


CONSTRUCTION—Crushers like these from 
Allis-Chalmers process the enormous quantities of 
aggregate for the booming construction industry. 


POWER GENERATION —Allis-Chalmers is 
helping meet growing power demand with equip- 
ment such as this 150,000 kva transformer. 


A-4684 ‘ all over the World 
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The production of the... 


Illinois Technograph 


This article, like all other articles in 
this magazine, was in its first stage of 
preparation twelve weeks ago. Since 
then, it has seen all the different phases 
of editing by students; composition of 
the complete magazine from the articles, 
short items, illustrations, and advertise- 
ments; printing by the Illini Publish- 
ing company; and distribution by the 
business staff, composed entirely of stu- 
dents. In fact, that is what this article 
is about—its own preparation. 

The Technograph staff is compozed 
of engineering students are interested in 
writing and editing or in the business 
procedures of publishing and distribu- 
ting a magazine. These activities are an 
absorbing hobby to the student, and the 
student gains valuable experience by his 
participation. 

The preparation and writing of an 
article, and the development to its final 
form are the duties of the editorial 
staff, which is directed by the editor. 
The editor and the assistant editors de- 
cide upon the articles and illustrations 
which will appear in each issue. 

After the articles and illustrations for 
the issue have been chosen, the assistant 
editors make the assignments to the re- 
porters. Usually one or sometimes two 
reporters are assigned to a feature or 
department, and generally have about 
four weeks to meet the deadline. 

For the initial preparation the report- 
er determines the scope of his subject 
and gathers general information. He 
then makes a rough outline of the sub- 
ject and selects the material that will 
be covered. He investigates all sources 
of information. The business of getting 
first-hand and up-to-date news on the 
subject is an interesting part of the re- 
porters work. This includes interview- 
ing, investigation, and obtaining con- 
temporary literature on the subject. All 
this work is preliminary to the actual 
writing of the article. 

While the reporters are gathering in- 
formation and writing the articles, the 
make-up editor determines the types of 
pictures to accommodate the articles 
and makes assignments to the staff of 
photographers. The photographers have 
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the job of getting pictures that are not 
only technically illustrative, but that 


also show good photographic composi-~ 


tion. Photography is an art in itself, and 
is a hobby to these men. Certain types 
of pictures, like commercial products, 
are obtained directly from their source. 
The make-up editor must meet the same 
deadline as the reporters. 

After all copy has been turned into 
the office by the reporters, the articles 
are edited. They are reviewed and re- 
vised, and necessary changes are made 
to improve the form and composition 
and to conform to the particular style 
used by the magazine. Each assistant edi- 
tor checks over the material turned in 
by the reporters under his supervision, 
and the editor then reviews all the 
copy. The edited copy is then taken by 
the editor to the Illini Publishing com- 
pany for processing. 

At the same time that the copy is 
being edited in the office of the Tech- 
nograph, the make-up editor and the 
editor are marking up the illustrations 
for size. These photographs are then 
taken to G. R. Grubb and Company to 
be engraved. The production of a metal 
plate suitable for printing the varying 
tones of a photograph is an interesting 
process. 

The first step in engraving is the pro- 
duction of a “half-tone” negative. The 
illustration is “shot” through a_half- 
tone screen by taking a photograph of 
the illustration with a half-tone screen 
placed upon the negative. The half- 
tone screen consists of two plates of 
glass, each striated by a diamond cut- 
ter, placed one upon the other so that 
the unit is cross-hatched. The striations 
are very fine grooves which are filled 
with a black pigment. The half-tone 
screens used in making plates for this 
magazine have 120 grooves to the inch, 
and therefore 120 times 120 squares to 
the square inch. When the light from 
the picture passes through this screen to 
the negative in the camera, the light is 
refracted so that the square is reduced 
in size on the negative. These squares 
on the negative are larger for greater 
intensity of light, which corresponds to 


a lighter tone of gray. The resultant 
negative of minute squares is called a 


.half-tone negative. 


The half-tone negative is next printed 
onto a metal plate covered with a photo- 
sensitive enamel. This plate is developed 
and a half-tone’ print of enamel is left 
on the metal. The plate is now etched, 
so that the parts not coated with enam- 
el become the depressed portion of the 
engraved plate, or cut. The metal plate 
from which the cut is made is usually 
a zinc or copper plate, and brass is 
sometimes used to produce a tough plate. 
Copper is etched with hydrochloric 
acid, zinc is etched with percloride of 
iron, and brass is usually electrically 
etched. From G. R. Grubb’s finishing 
department the cuts go to the Illini 
Publishing company. 

The Illini Publishing company is a 
non-profit organization which was es- 
tablished in 1911 to print and distribute 
The Daily Illini and other student pub- 
lications of the University of Illinois, 
and to do a general printing and publi- 
cation business. All proceeds from the 
business of this non-profit organization 
go back into the reserves of the com- 
pany and are used to further improve 
the publications. This company is sub- 
ject to the general authority of the 
president of the University. The Tech- 
nograph, The Daily Illini, and The 
Tllio, are all published by the Illini Pub- 
lishing company. 

At this point the edited copy is ready 
to be marked up in the printing shop 
of the Illim’ Publishing company. In 
the margins of the copy are marked the 
type face, size of type, and measure of 
the width of the column to guide the 
setting of the copy by the operator of 
the linotype machine. These line cast-— 
ing machines used by the Illini Publish- | 
ing company are Intertypes. | 

There are two main steps in composi- | 
tion, or setting copy. The first is the 
line casting on the Intertype. When the 
operator presses a key on the keyboard 
of the Intertype, a mold for casting a 
letter, called a matrix or “mat,” is re- 
leased and drops into line. The type 
metal, which is a mixture of zinc, lead, 
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IN ATOMIC ENERGY... 


“Pm Class of °52, with a B.S. in chemistry. I wanted todo +: “I’m a chemical engineer, Class of ’51. Two years after I 


IN CHEMICAL ADSORBENTS... 
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“I’m a mechanical engineer, Class of °50. I went to work for + “In °52, right after [ received my M.A. in Journalism, | went 
National Carbon Company and after a brief orientation pro- + to work in the Chicago Office of Union Carbide’s General 
gram, helped in the development of several machines for the ~ Publicity Department. In August, *54, I was transferred to 
automatic production of dry batteries, including a new + the General Offices in New York, and six months later was 
injection molding process. Now I’m administrative assistant - promoted to Supervisor in the Publicity Department’s plant- 
to the head of the Machine Development Department.” * community relations and employee communications group.” 
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IN PUBLICITY... 


IN AUTOMATIC PRODUCTION. 


THEY ARE KEY MEN WITH A FUTURE... 
If you are interested in a future in production, development, research, engineering, or technical 
sales, check the opportunities with any Division of Union Carbide. Get in touch with your 


college placement officer, or w rite directly to: 
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tin, copper and antimony, is kept in a 
molten state, ready to be cast into a 
line of type or slug. When a line of 
mats is ready for the casting of the 
slug, the molten type metal is forced 
against the mats and into the depressed 
letters in the face of the mats. When it 
cools, a line of type, or slug, is ejected 
from the machine. The second step in 
setting copy is the assembling of the 
slugs into columns of type. Such a col- 
umn of type is called a galley. 


Proofs must now be pulled from the 
galleys on a prcof press. To do this, 
the galley of type is placed on the 
proof press, the type is inked, the paper 
placed directly on the type, and a roller 
moved over the paper. Iwo proofs of 
each galley and pulled, and sent to the 
Technograph office for the correction 
and for making up the magazine dum- 
my. 

One copy of each galley proof is 
checked and corrected first by a mem- 
ber of the editorial staff, then by an as- 
sistant editor, and then by the editor. 
This proof reading requires approxi- 
mately three days after which the proofs 
are sent back to the typesetter for cor- 
rection. At the same time, the other 
set of galley proofs is being used to 
make up the magazine dummy. The 
dummy is a rough assembly of the en- 
tire magazine, formed by cutting parts 
from the galley proofs and pasting them 
along with the illustrations and head- 
lines on the pages of an old magazine. 
This work, which requires approximate- 
ly a week, is done by the make-up editor, 
assisted by the editor. The completed 
dummy is then turned over to the print- 
er for make-up of the pages of type. 


After the typesetter has corrected the 
galleys, and the headlines have been set 
either on a Ludlow line casting machine 
or by hand, the printer assembles the 
body type, headlines, and cuts (en- 
graved illustrations) into page forms, 
according to the pages of the magazine 
dummy. In the print shop this opera- 
tion is called makeup. One proof of 
each page is then pulled and returned 
to the Technograph office for correc- 
tion. These proofs are checked and cor- 
rected first by the editorial staff and 
then by the editor assisted by the make- 
up editor and are then returned to the 
printer. In the print shop, corrections 
are made on the page by substitution and 
by resetting type. The pages are then 
locked up in forms, or chases, of eight 
pages each, constituting what is known 
as a printing signature. There are sixty- 
four pages in this magazine, and eight 
printing signatures of eight pages each 
are used on the printing press. The pages 
are arranged in these printing signatures 
so that, when the paper is printed and 
folded, the pages will be in order that 
they are to appear in the magazine. 
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The Illini Publishing company uses 
a flat-bed, cylinder press. The printing 
signatures are locked on the bed of the 
press, and the press makes the printed 
impression by rolling the paper, held 
to a cylinder by grippers between the 
cylinder and the signature chase, over 
the type. The type is inked by a roller 
prior to each contact with the paper. 
The paper used for this magazine is a 
70-pound, coated, enamel book paper. 
A sheet of paper, printed on both sides 
and containing sixteen printed pages, Is 
called a binding signature. Before being 
bound, these binding signatures are 
placed on trays to dry because the ink 
used is job ink which must dry by oxi- 
dation. 


When the pages have dried for about 
twenty-four hours, the binding process 
begins. The signatures are fed into a 
Dexter folding machine. This machine 
can be rigged-up with tapes for a va- 
riety of page sizes and folds, and for 
the sixteen-page binding signature of 
this magazine, it is set to fold the paper 
three times. Then all groups of pages 
are assembled into the proper sequence 
by page number and the cover is wrap- 
ped around the signatures. The assem- 
bled magazine is then stapled together 
with a saddle stitch, and the magazines 
are then trimmed with a power cutter. 


Sixty magazines are trimmed simul- 
taneously on the power cutter. As a 
safety measure the operator of the power 
cutter must manipulate two releases at 
the same time, one on each side of the 
machine, in order to allow the blade to 
descend. The magazine is usually trim- 
med to 8% by 115% inches, but the 
trim size is often altered slightly to 
“bleed” an advertisement on the cover. 
A bleed ad has a picture that extends 
all the way to the edge of the cover, 
consequently the magazine must be 
trimmed properly to bleed the adver- 
tisement. After the magazines are trim- 
med, they are ready to be distributed 
by the circulation department. 


The life span of a publication would, 
without a doubt, be snapped short if it 
were not distributed promptly to its 
readers. his is why every publication 
organization which hopes to have more 
than one issue has a circulation manager. 
It is the circulation manager’s job to 
see that all of the magazines are mailed 
and distributed to the proper persons 
and that the subscription sales are car- 
ried through—down to the last ounce 
of energy. 

In order to take a big load off the 
clerks at the post office, the magazines 
are wrapped and mailed in four groups. 
These four groups are mailed to Cham- 
paign, to Urbana, to Illinois, and to 
outside areas. The magazines in the 
groups which are mailed to Champaign 
and Urbana go to students and faculty. 


The third group includes magazines 
which go to the Galesburg branch, the 
Navy Pier branch, and other readers 
in the state. The last group is com- 
posed of all the magazines which are 
sent out of the state. These Techno- 
graphs eventually find their way to all 
parts of the United States and even to 
some foreign countries. 


However, after these magazines have 
been mailed, there is still a large num- 
ber left to be distributed to various 
places and people. Some of the Techno- 
graphs are taken to the bookstores to be 
sold as single copies. Each firm that ad- 
vertises in the Technograph is sent a free 
copy. Littel-Murray-Barnhill, Inc., the 
company which handles the procurement 
of advertising from large companies is 
sent several copies for its use. Engineer- 
ing College Magazines Associated, of 
which the Technograph is a member is 
the headquarters of allying association 
for twenty-seven engineering college 
magazines, gets twenty-six exchange 
copies. The copies are sent to the E.C, 
M.A. in exchange for a magazine from 
each of the other schools. The officers of 
the E.C.M.A. also get a copy of the 
Technograph. A large number of the 
Technographs are sent to high schools 
throughout the state through the sup- 
port of the College of Engineering. A 
survey conducted last spring shows that 
the high schools are very appreciative 
of this service and that they desire to 
continue receiving the T'echnographs. 


The third problem about which the 
circulation manager perspires freely is 
the subscription sales. The actual selling 
of the subscriptions is carried on by the 
entire staff during the campaigns which 
usually take place at the beginning of 
the fall semester. The subscriptions are 
sold on a whole year basis. In order to 
boost the efhciency of the campaign, 
booths are placed in the engineering 
buildings and the sales are made from 
there. A periodical is very dependent on 
its circulation. It is not the money that 
it receives from a large number of sales 
that keeps a magazine aloft, but the ad- 
vertisements that it can obtain because 
of a large circulation. 


The advertisement carried on in the 
Technograph by large firms is handled 
by the general advertising manager. All 
of these advertisements are obtained for 
the Technograph and other engineering 
college magazines by Littel-Murray- 


Barnhill, Inc. 


The first notice that the Technograph 
receives of a company’s desire to adver- 
tize is a contract from Littell-Murray- 
Barnhill, Inc. It is stated on the con- 
tract who is buying the advertisement, 
the price and size, and the issues the ad 
is to be run in the magazine. The con- 
tract, however, is not the order for the 
advertisement and the firm cannot be 


THE TECHNOGRAPH 


IN ORDNANCE 


HONEYWELL 
OFFERS 
DIVERSIFIED 
OPPORTUNITIES 


alee opportunities for engineers in 
the automatic control field are 
unique in their variety and in the in- 
sight provided into all of the industries 
of today’s modern world. 


The development and manufacture 
of tiny transistors for electronic control 
the design and manufacture of 
quality electronic photo flash units 
. . the challenge of finding fish with 
underwater sonar... of providing auto- 
matic flight for supersonic jets 
temperature controls for today’s modern 
home . . . for atomic piles... 


These are a few of the fields in which 
Honeywell’s several divisions are en- 
gaged, providing automatic controls 
for industry and the home. 


These controls are made possible by 
the creative imagination of highly 
trained engineers working with the 
very latest research and test facilities. 


With twelve separate divisions 
located throughout the United States 
and with factories in Canada, England 
and Europe, Honeywell offers un- 
limited opportunities in a variety of 
challenging fields. Based on diversi- 
fication and balance between normal 
industry and defense activities, Honey- 
well will continue to grow and expand 
because automatic control and instru- 
mentation are sO important to the 
world’s progress. 


That is why we are always looking 
for men with ideas and imagination 
and the ambition to grow with us. 
In addition to full time engineering 
and research employment we offer a 
Cooperative Work Study program, a 
Summer Student Work Study program 
and Graduate Fellowships. If you are 
interested in a career in a vital, varied 
and diversified industry, send the cou- 
pon for more information. 


Honeywell 
Hl Tout we Controls 


HONEYWELL 


Division: Appliance, Aeronautical, Commercial, Doelcam, Heating Controls, Heiland, 
Industrial, Marine, Micro Switch, Ordnance, Transistor, Valve. 
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IN SONAR 


MINNEAPOLIS - HONEYWELL 
REGULATOR Co. 
Personnel Dept., Minneapolis 8, Minn. 


Gentlemen: Please send me your 
booklet, “Emphasis on Research”, 
which tells more about engineering 
opportunities at Honeywell. 

Name 
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held to the contract. The actual author- 
ization to run the ad is the insertion 
order. The order shows the purchaser, 
what issue it shall appear in, the price 
and size, and an identification of the 
cut. The last thing to appear from Lit- 
tell-Murray-Barnhill, Inc., is the ad 
itself. 

A record is kept with a list of all the 
firms who have contracts to advertise in 
the Technograph. Each month this list 
is checked with the insertion orders, and 
the cuts to make sure that all of them 
are in our hands. If anything is missing 
a letter is sent to Littell-Murray-Barn- 
hill, Inc., to find out what happened. 

At a scheduled time, the staff gathers 
up all the cuts and carries them to the 
printers. The staff then pulls two proofs 
of each advertising cut. One set is used 
in the dummy and the other set is 
checked out for errors. These proofs are 
returned to the printer at the same time 
the galley proofs go back. 

The general advertising manager also 
has to make a report. The report must 
include who advertised in the magazine, 
and the size and price of the advertise- 
ment. This report has to be turned over 
to the Illini Publishing company along 
with a magazine which has the prices 
marked on each side of the advertise- 
ments. A list of the advertisers must 
also be supplied to the circulation mana- 
ger so he can send a magazine to each 
of the firms. 

The advertisements which are placed 
in the Technograph by local business 
come under the jurisdiction of the re- 
tail advertising manager. This advertis- 
ing is solicited by the personnel on the 
retail advertising staff. The first step in 
the procedure for obtaining these ads is 
to draw them up. The salesmen then 
visit the various businessmen to sell them 
the ad which was drawn up for their 
store. When the contract is made, the 
advertiser can either approve the adver- 
tisement as it is for fix it to suit him- 
self. The ads are then turned over to 
the Illini Publishing company where 
they are made up in type form. After 
the printer pulls proofs of these ads, the 
advertiser has a chance to check his ad- 
vertisement for errors before it goes to 
press. An extra set of these proofs is 
also returned to the office to be used in 
the dummy. 

The retail advertising manager must 
also keep a record, make out a report, 
and send a list of the advertisers to the 
circulation manager, just as the general 
advertising manager does. 

In every organization which expects 
to prosper, new ideas are born. The 
Technograph has its little baby also. 
This idea is the statewide advertising 
department. The purpose of this depart- 
ment is to get more Illinois firms to ad- 
vertise and represent themselves in the 
Illinois Technograph. Although this de- 
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partment is still in its promotional state, 
a great deal of trouble has been taken 
to procure a list of prospects. Letters 
have been sent to some of these firms 
to acquaint them with the advantages of 
advertising in the Technograph. It is 
very possible that in the future this new 
idea will take the form of a permanent 
member on the T’echnograph. 


Without advertising, a periodical can- 
not be published. Without circulation, 
there will be no advertising. Without 
publicity, there is no circulation. These 
three statements all add up to prove 
that publicity is a very important fac- 
tor. 

The publicity for the Illinois Techno- 
graph is handled by the circulation man- 
ager. Write-ups for the magazine, for 
the staff meetings, and for other pub- 
licity are carried in The Daily Illini, 
the News-Gazette, and the Champaign- 
Urbana Courier. The publicity comes 
from posters on the bulletin boards and 
the Technograph blotters. However, 
there are plans for widening this de- 
partment considerably. 


The laurels of this magazine rest on 


two men—the editor and the business 
manager. It is their duty to see to it 
that the above operations are carried out 
and co-oridnated, and only through co- 
operation of the entire student body will 
this magazine be able to keep up its 
great progress. 


The young minister was conducting 
his first funeral service and, after the 
sermon, wished to invite the mourners 
to view the remains. He became ex- 
cited and confused and said, ‘““We will 
now pass around the bier.” 

* oe * 


Textbook Style: “The efficacy of 
hydrochloric acid is indisputable, but 
the corrosive residue is incompatible 
with metallic permanence.” 

Lab Report Style: “Don’t use hydro- 
chloric acid for cleaning pipes. It eats 
the hell out of them.” 

* *. * 


New WAC: “Where do I eat?” 

Captain: “You mess with the offt- 
cers.” 

New WAC: “I know, but where do 
I eat?” 


Help Wanted! 


The Technograph needs men and women interested 


in gaining experience in: 


@ BUSINESS PROCEDURES 


@ WRITING 


@ MAKE-UP 
@® ILLUSTRATIONS 


@ ADVERTISING 
@ PROMOTION 


Apply at: 
THE TECHNOGRAPH OFFICE 


213 Civil Engineering Hall 
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Microwave Systems 
Navigational Aids 

Flight Control 

Aviation Instruments 
Guided Missile Control 
Scatter Propagation 
Teletype Transmission 
Servo Mechanisms 
Frequency Standards 
VHF/UHF Communication 
MF/HF Communication 
Weather Radar 

SSB Equipment 

Radio Astronomy 
Component Application 
Voice Carrier Multiplex 
Mechanical Filters 
Countermeasures 


VISION, VERSATILITY 


In Electronic Engineering 


Collins Radio Company’s engineering 
research and development facilities are as 
complete and advanced as the Company’s 
leadership in the electronic field. 

New thoroughly-equipped labs and 
highly-experienced manufacturing 
operations promote the creative efforts of the 
1,500-man engineering division. Total 
employment is 7,500. Plants and labs are 
located at Cedar Rapids, Dallas, 
Burbank and Toronto. 


If you are graduating in mechanical or 
electrical engineering, contact the 
engineering placement office and request 
an interview. A Collins representative 
will outline the many opportunities in 
advancement, salary and security, 

and employee benefits. 


Interviews will be held on the campus, 
Tuesday, October 18. 


For additional information, 
write L. R. Nuss, Collins 
Radio Company, Cedar 


Rapids, lowa for a copy of 
"Career With Collins." 


IP IN ELECTRONICS 


COLLINS RADIO COMPANY 
Cedar Rapids @ Dallas @ Burbank 
New York @ Washington, D.C. 

Collins Radio Co. of Canada, Ltd., Ottawa 
Collins Radio Co. of England, Middlesex 


rag U THE TECHNOGRAPH 
du 


| AiResearch is looking for your 
. kind of engineer. 

We have always been a pio- 
|) neering company, constantly 
| developing new products and 
searching out new and better 
ways of meeting the demands of 
) modern civilization. 


= 


A sample of this ingenuity is 
» our development of transducer- 
/ computer systems which simplify 
| the job of flying. AiResearch also 
leads in the aircraft air-condi- 
tioning and pressurization fields. 
We are blazing the trail in over- 
} coming the heat problem in jet 
' flight. In the new, rapidly grow- 
) ing field of small turbomachinery 
} we have more experience than all 
' other companies combined. We 
» produce more than 1000 differ- 


—- 


ced 


| ent products, from unique air- 
_valves that can operate under 
unprecedented temperature con- 
ditions to the most complicated 
complete systems. We work on 
the very frontier of present sci- 
entific knowledge. 

That’s why we need creative 
engineers...and appreciate 
them. You who qualify for an 
_ AiResearch position will receive 
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THE GARRETT) CORPORATION 


Ma, 


Designers and manufacturers of aircraft components: REFRIGERATION SYSTEMS * 


CABTR AIR COMPRESSORS * TURBINE MOTORS + 
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GAS TURBINE ENGINES * 


© the man who intends to 
| creative engineering... 
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A NEW CONCEPT—AIRESEARCH COMPLETE. 
Le 


AIR DATA COMPUTER 


SYSTEM 


AIRESEARCH AIR DATA COMPUTER SYSTEM integrates electronic, 


pneumatic and electrical components to automatically sense, 
measure and correct for all air conditions affecting flight. 


stimulating assignments, utilize 
some of the finest research facil- 
ities in the country and be well 
rewarded financially. 

Premium positions are now 
open for mechanical engineers 
...electrical engineers... physi- 
cists...specialists in engineering 
mechanics...specialists in aero- 


dynamics...electronics engineers 
...aeronautical engineers. 

Write to Mr. Wayne Clifford, 
AiResearch Manufacturing 
Company, 9851 S. Sepulveda 


Blvd.,Los Angeles 45, California. 


Indicate your preference as to 
location either in Los Angeles 
or Phoenix. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California » Phoenix, Arizona 


CABIN PRESSURE CONTROLS * HEAT TRANSFER EQUIPMENT * 


U oF | 
LIBRARY 


ELECTRO-MECHANICAL EQUIPMENT * 


PNEUMATIC VALVES AND CONTROLS 


* TEMPERATURE CONTROLS 


ELECTRONIC COMPUTERS AND CONTROLS 
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by Larry Kiefling, M. E. ‘56 


Contour Projector 


Models of a measuring stage and an 
angle measuring device for the new 
Kodak Contour Projector Model 8 are 
included in the Eastman Kodak exhibit 
at the Production Engineering Show at 
Navy Pier. 

First introduced last spring, the 
Model 8 is a portable bench-type pro- 
jector equally adaptable for either hori- 
zontal or vertical projection gaging and 
always “right reading.’ While the pro- 
jector is primarily designed for eco- 
nomical checking of small parts, the ac- 
cessory equipment shown in Chicago 
will give it an additional, limited appli- 
cation in the measuring field. 

In the checking of small parts, simple 
holding fixtures are used to stage the 
parts for horizontal projection. Parts 
may also be placed on an easily-mounted 
glass stage, with the machine turned on 
end, for vertical projection. 

Lenses used in the machine are rigid- 
ly mounted and housed to provide the 
same degree of precision obtained in 
the larger Contour Projectors. The 
Lumenized coating of these lenses, which 
increases light transmission, plus the spe- 
cial field lens back of the screen, yields 
a bright image and permits use of the 
projector anywhere in the plant. 

Six magnigcations (10x, 20x, 31.25x, 
50x, 62.5x, and 100x), are provided, 
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with all lenses quickly interchangeable 
and positively seated for the precise, 
rated magnification. 

The unique relay lens system gives 
ample, uniform working clearance at all 


magnifications. Changing from op 
power lens to another does not affe 
clearance. 

Operator-training time is held to 
minimum because of the erect, right 
reading image produced with either hor 
zontal or vertical projection. The ai 
cooled lamphouse and simple, hand 
controls assure operator ease. 

Portability of the  cast-aluminur 
Model 8 is increased through use of 
light-weight, wheeled stand which als 
permits either horizontal or vertical us 
of the projector. 


Drilling Invisible Holes 


General Electric’s instrument maker 
have gone one-up on the old bromid 
about splitting hairs. They have drille 
holes in hair and then threaded wir 
through the holes. 

The laboratory uses a .0O1-inch drill 
too small to be seen by the naked ey 
and so delicate it could be snapped o 
bent by accidental contact with a piec 
of paper tissue. 

It takes a microscope and a stead 
hand to thread such a tiny hole—but in 
strument makers have succeeded in lae 
ing one-mil wire, a thousandth of ar 
inch in diameter, through something tha 
is even smaller than human_ hair— 
strand of nylon stocking. 

The laboratory uses this microscopi 
drill for such jobs as drilling tiny fue 
injection nozzles, making orifices in leal 
disks that control the flow of gas int 
a vacuum chamber, and making aper 
tures for electron beams in_ sensitiv 
X-ray equipment. 

Contrary to standard shop practice 


The Kodak Contour Projector with operator examining a gear at 20X. 
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drill operators must slow down the 
drill press to approximately 1,800 rpm 
when using the one-mil size. In drilling 
operations, the usual formula is the 
larger the drill, the slower the speed, 
but the formula works in reverse on the 
tiny drills. 

The ultra-sensitive drill press is lo- 
cated in the laboratory machine shop, 
where highly skilled instrument makers 
are ‘‘on call” for many- unusual tasks 
in connection with experimental devel- 
opments. 


Emergency Traffic Lights 


Maywood, Illinois, became the first 
town in the world to protect the lives 
of its firemen and policemen with com- 
plete installation of a new redio emer- 
gency traffic control signal system which 
permits emergency vehicles to clear a 
path for themselves through trafhc. 


All of the fire apparatus and _ police 
cars in Maywood have had mobile trans- 
mitters installed permitting each of the 
vehicles to turn trafic lights red in all 
four directions when the vehicle ap- 
proaches an intersection. Special radio 
receivers have been connected with the 
trafic lights. 

By stopping all trafic at each inter- 
section along the route of the emergency 
vehicle, drivers will be able to maneuver 


properly at necessary speeds in respond- 
ing to emergency calls. 

V. Lee Cook, president of Electronic 
Protection, Inc., Chicago, manufactur- 
ers of the equipment, said the system was 
perfected as a result of the fatal auto- 
mobile accidents involving emergency 
vehicles. According to the National 
Safety Council, one out of every one 
hundred fatal automobile accidents in- 
volve an emergency vehicle. 

“Not only will. this save lives,’ Cook 
said, ‘but it will also save thousands of 
dollars in damages to safety equipment. 
It will mean better and cheaper fire and 
police protection to the community, and 
it eliminates costly minor accidents 
where equipment is sidelined and high- 
ly-trained firemen and_ policemen are 
hospitalized.” ; 

He continued, “When an emergency 
vehicle gets a call, the vehicle, the equip- 
ment it carries, and the men are urgent- 
ly needed either to save lives or to pro- 
tect property. Sometimes a matter of 
seconds can be the difference between 
a small fire and a blaze that may threat- 
en an entire city block or a_ business 
community. It can also be the differ- 
ence between a life saved and one lost. 
A community cannot afford to have its 
emergency vehicles and equipment out 
of action.” 

The system meets with the complete 


One of 12 Test Cham- 
bp bers at Sperry Gyro- 
scope, Great Neck, L. I. 


Then the chances are that Frick engineering and production 


facilities can serve you. 


We specialize in custom-built refrigerating and air conditioning 
equipment: our engineers, designers, foundrymen and mechanics 
team up to handle those unique jobs which other manufac- 


Fourteen Frick ‘“‘ECLIPSE”’ 
compressors are used by 
Sperry at Great Neck. 
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WAYNESBORO, PENNA. 


turers hesitate to accept. 


We just furnished, for ex- 
ample, a 25-foot shell, over 
7 feet in diameter, with 
complete equipment for 
conditioning air at 100 
pounds pressure for a huge 
wind tunnel. 


Tell us what you need— 
we'll do the rest! Branches 
and Distributors in principal 
cities, the world over. 


The Frick Graduate Train- 
ing Course in Refrigeration 
and Air Conditioning, oper- 
ated over 30 years, offers a 
career in a growing industry. 
DEPENDABLE REFRIGERATION SINCE 1662 


ICKZ10 


U.S.A 


approval of Fire Chief David Smith. H 
said, “After seeing this system. in oper 
ation, there is no doubt in my mind tha 
it affords a solution to one of the mos 
important sofety problems a fire chie 
has.” 

A special feature of the system, Smit 
pointed out, is that it warns emergen 
vehicle drivers of other emergency ve 
hicles approaching the same intersectio 
While the traffic lights for four block 
in advance of each emergency vehich 
remain red in all four directions, th 
signals along one route also flash yell 
at the same time, giving the driver 0 
that route unrestricted  right-of-wa 
Drivers of other emergency vehicles pro 
ceeding to the same scene see a rapl 
flashing yellow light in addition to ¢ 
red light at one or more intersection 
along their route, alerting them to 4 
oncoming vehicle crossing their route at 
that corner. 

The system was successfully demon. 
strated to fire and police officials in sey- 
eral cities, including Moline and Wau- 
kegan, Illinois. Surveys are under wa} 
in other cities throughout the United 
States which have applied for or are 
considering the new system. 


Subterranean Oil Heater 


Nearly 20 per cent of the nation’s 
oil resources—hitherto beyond reach be: 
cause of the earth’s paraffin barrier— 
can now be tapped. 

A heating device, manufactured joint- 
ly by N. W. Curson Associates of Cali- 
fornia and the General Electric Com: 
pany, literally melts its way through the 
parafin barrier found in most low-pro 
ducing wells, and opens the way fo 
consistent pumping. 

The parffin barrier, as it is known te 
geologists, is the gummy _ substance 
formed from the heavy, sludgy crudé 
oil found in many wells. 

The 18-foot long heater assembly in 
cludes six 80-inch Calrod heater units 
manufactured here by G-E’s Industria 
Heating Department. The heater & 
sealed in oil-tight pipes which are en 
closed in a rigid conduit and then low: 
ered into the well shaft. 

The California firm has reported that 
the production of a West Coast wel 
increased from five to 45 barrels a day 
following use of the heater. The new 
heater is expected to boost oil outpw 
some 900 per cent in low-producins 
wells. | 


Aviation Lab | 


America’s first and outstanding avia 
tion psychology laboratory is beginning 
its ninth year of activity at the Univer 
sity of Illinois. | 

Research is concerned with the humat 
element in aviation. Studies have beet 
made on pilot training, easier reading 
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1 The Wagner Electric Corporation, with its more than 46 
} acres of manufacturing space, and its nearly 100 million 
dollar annual sales, is big enough to offer any number of 
} Opportunities for development, advancement and ultimate 
F success to the ambitious graduating engineer. Yet, the 
| company, with its 7000 to 8000 employees, is not so big 
| that the individual gets “lost”. Personal interest, guid- 
ance, encouragement, recognition, and help is the rule, 
not the exception, at Wagner. 

Established in 1891 by two engineers, the Wagner Com- 
pany, during 64 years of pioneer engineering and develop- 
ment, has become one of the most outstanding manufac- 
turers of quality motors, transformers, and automotive 
brake equipment and related products in the Middle West. 
The present top management of Wagner includes men 
who began their careers with the company as graduate 
engineers. 

Wagner products are sold throughout the country through 
a nationwide network of sales and service branches main- 
tained in all principal cities, and they are sold throughout 
the world by foreign distributors. 
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Wagner transformers serving the City of New Orleans 


Check Your Chance for Success at Wagner 


CHECK THESE ADVANTAGES AT WAGNER: 
1. Good working conditions and salary. 
2. Advancement from within. 
3. Excellent group insurance and retirement plan. 
4 


. Athletic and recreational programs and many other bene- 
fits and activities. 


OUTSTANDING TRAINING PROGRAM 


At Wagner you'll receive further training in the area of your own 
special interest and talents, whether product engineering, manu- 
facturing, or sales. 


For further information about career opportunities, see your 


college placement officer or write to the Wagner Industrial 
Relations Division. 


Wagner Electric Corporation 


6400 PLYMOUTH AVENUE, SAINT LOUIS 14, MO., U.S.A. 


LOCKHEED HYDRAULIC BRAKE PARTS and FLUID... NoRoL ...CoMaX BRAKE LINING... AIR 
BRAKES ... TACHOGRAPHS .. . ELECTRIC MOTORS... TRANSFORMERS .. . INDUSTRIAL BRAKES ERI-55 
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and understanding of instruments, prob- 
lems in airway trafic control, and simi- 
lar subjects. 

The Illinois laboratory is located at 
the University’s airport, and is the only 
facility of its kind in the nation to have 
all the services of a large airport, in- 
cluding staff and aircraft, available at 
its door. 


More than 30 persons who worked 
and trained at the laboratory have gone 
to work with aircraft companies, the 
armed services, or the few other labora- 
tories of this kind. One recently set up 
a similar laboratory at the University 
of Maryland. 


Prof. Alexander G. Williams, Jr., 
who headed the Illinois laboratory from 
its start, has just left to work for an 
aircraft firm in California. Robert C. 
Houston, former Navy pilot and a staff 
member under Prof. Williams, now is 
in charge. The laboratory is a part of 
the psychology department. 

Twelve of the 16 staff members are 
flyers. Some who were not when they 
came have taken courses and earned li- 
censes from the University’s Institute of 
Aviation. The four non-flyers are new- 
comers this year. The staff includes 
four experimental psychologists and one 
education specialist. 

One research project of wide applica- 
tion in which the laboratory was in- 


volved resulted in the Illinois System 
of Flight Training. This uses a Link 
trainer to give early instruction and 
craft familiarity to fledgling pilots, en- 
abling them to use time in the air for 
more advanced learning. 


Another of their problems involved 
study of how many airplanes a traffic 
controller can safely watch at one time 
on a radar screen. Still another proved 
a pilot can successfully fly while watch- 
ing the view ahead through a periscope 
—a step towards eliminating the pilot’s 
“bubble” and completely streamlining a 
fusilage. 


A project now under way may cut 
cost of pilot training by substituting a 
full-size photographic enlargement for 
an airplane or trainer cockpit while 
teaching what and where the instru- 
ments are. Another may reduce the com- 
plexity of training devices for jet pilots. 

Most research is financed from out- 
side the University, by the Air Force, 
Navy, or private industry. However, 
the results are public property, and un- 
less involving information classified, are 
available to anyone. 


Facilities in the laboratory include 
three Link trainers. One is being re- 
built to simulate a jet aircraft. A well 
equipped machine shop builds many of 
the devices used in research. 


Talk about engineering “brainteasers — here was one for 


the Looks! 


Design a one-ton capacity hoist capable of lifting a full 
load thirty feet a minute, three shifts a day, every day in 
the year. Make certain that the power you require will be 


concentrated on lifting and not shared in overcoming 
friction. Be sure, too, to provide for smooth, steady per- 
formance with a minimum of maintenance. This was the 
problem facing Manning, Maxwell & Moore’s team of 
electric hoist designers. They solved a big part of it by 
installing dependable, Fafnir Ball Bearings at every pos- 
sible source of friction—on the rope drum, trolley 
assembly, gear shafts, and other critical turning points. 

The ready availability of precision anti-friction ball 
bearings for all types of industrial machinery is but one 
of many reasons why more and more engineers specify 


Fafnir for every bearing need. The Fafnir Bearing 


Company, New Britain, Connecticut. 


FAFNI 
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BALL BEARINGS(S) 


MOST COMPLETE LINE IN AMERICA 


A Tower of 
Opportunity 


for America’s young 
engineers with capacity for 
continuing achievements in 

radio and electronics 


Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
...a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America ... opportunity to be 
associated with leaders in the 
electronic field ...to work with 
the finest facilities ...to win rec- 
ognition...to achieve advance- 
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity...its long- 
range program and generous em- 
ployee benefits. See your Place- 
ment Officer today for further in- 
formation about FTL. 


INTERESTING 
ASSIGNMENTS IN— 


Radio Communication Systems 
Electron Tubes 
Microwave Components 
Electronic Countermeasures 
Air Navigation Systems 
Missile Guidance 
Transistors and other 
Semiconductor Devices 
Rectifiers * Computers * Antennas 

Telephone and 
Wire Transmission Systems 


Federal 
lelecommunication 


Laboratories xy 


A Division of International 
Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 


THE TECHNOGRAPI 


ANS palatal After Twenty-One Months... 


o 
w 
w 
> 
0 
J 
a 
= 
wu 
h 
t) 
« 
u 
o 
= 
2 
z 


PROJECTS 


Our eight current military contracts 
support a broad range of advanced 
development work in the fields of 
modern communications, digital com- 
puting and data-processing, fire-con- 
trol, and guided missiles. This work is 
supplemented by non-military activi- 
tiesin the fields of operations research, 
automation, and data-processing. 


FINANCES 


In 1954, our first full year of operation, 
we showed a good profit. Of greater 
importance, however, are the arrange- 
ments recently completed with 


RESEARCH AND DEVELOPMENT PERSONNEL 


Total population figures, such as those displayed in the curve, 
tell only a limited story. Personnel quality factors are most 
important, in our kind of business. We believe we are doing 
well in this respect. Of the 90 Ph.D's, 65 M.S’s and 75 B.S's 
or B.A’s who today make up our professional staff, a gratify- 
ingly high percentage are men of broad experience and, 
occasionally, national reputation in their fields. 


FACILITIES 


By mid-1956 our Los Angeles facility will consist of seven build- 
ings totalling 300,000 square feet of modern research and devel- 
opment space. Two of the three buildings now complete and 
occupied are shown at bottom of this page; a fourth and fifth are 
presently under construction, the others are in the design stage. 


Thompson Products, Inc., our corpo- MANUFACTURING 


rate associate, whereby we are assured 
additional funds up to $20,000,000 
to finance our expansion requirements 
of the next few years, and insure the 
long-range stability of the company. 


The Future 


Our first year and a half of corporate history 
encourages us in the belief that our future will be one 
) of expanding productivity. But whether we remain a small 
} company or grow large, we plan not to lose sight of the fact that 
the continued success of The Ramo-Wooldridge Corporation depends 
ton our maintaining an organizational pattern, a professional 
* environment, and methods of operating the company that are 
unusually well suited to the very technical, very special needs 
of modern systems development and manufacturing. 


We are somewhat ahead of the usual systems develop- 
ment schedule, with some of our projects having arrived at the 
field and flight-test stages. We are now planning a facility for 
quantity production of electronic systems. Construction on the 
initial unit of 160,000 square feet (shown above) is expected to 
start in late 1955, with manufacturing planned for late 1956. 


The Ramo-Wooldridge Corporation 
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we cannot consecrate, we cannot hallow this ground. The Brave _mén, 


living and dead, who struggled here, have consecrated it far above our 
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Chief 


by Dave Templeton 
FAA ‘55 


} had just finished my eight o'clock 
ess and left behind a heated debate 
‘sh an instructor who had different 
as than I. Desiring to cool off, I 
fided for the shore of our beautiful 
‘ne Creek which flows through the 
iden spot of the United States, other- 
Yee known as Champaign - Urbana. 
ighting my way through the thick 
ids which border the creek (behind 
f} Physics Lab), I heard some noise 
ich I had never encountered before. 
*) heard strange noises uttered by new 
wshmen (“What's so tough about IIli- 
ys? I'll knock ’em dead here’) and 
had come to accept the grunts, groans 
ed maniacal screams of the seniors... 
#} mutilated masses of humanity who 
ive been around here for four years. 

Nit this sound was very different. 
Snapping my way past the last bush, 
irame onto the banks of the Boneyard 
fH there across the water sat a little 
y who looked something like an In- 
in. Now I’ve never seen a real In- 
fin before. There’s a fella here who 
ts dressed up in a crazy outfit and 
Mmps around at football games and 
ity tell me he’s Chief Illiniwek... 
Mmbol of the Fighting Illini. But I had 
admit that this little individual looked 

' real. 


He looked as though he was really 
Hjoying himself. Just relaxing, sitting 
* some old T.A.M. and Trig. books 
id fishing away, as if he didn’t have 
Ycare or an eight o'clock class in the 


orld. 


He looked up and I waved and smiled 
him. He waved back. The kid must 
ve been new around these parts be- 
ase he lacked any fear. The last time 
‘yone smiled and beckoned to me, I 
ided up being signed into Saturday 
“sses. 

‘Wishing to meet someone who had 
xked around to find some way of get- 
len untarnished by campus life, I 
ig across the tremendous expanse of 
later. My shoes and socks were too val- 
ble. If I bent over to take them off, 
1 never straighten up again... two 
d a half years on this campus does 
at to a guy. Suddenly, realizing I had 
me books in my hand, I threw them 
to use them as stepping stones. After 
, what are they good for except as 
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door stops and stepping stones across the 
Boneyard ? 

Sitting down next to him, and having 
gotten closer now, he looked rather fa- 
miliar. 


“Haven’t I seen you some place be- 
fore?” I asked in my typical original 
fashion. 

“Yeah. You probably saw me on the 
cover of the October ’54 issue of the 
Technograph. 

“Yeah, that’s where. But you don’t 
talk like an Indian. No ‘um’s’ on the end 
of your words.” 

“Oh, that. Look. How many stories 
have you read and how many programs 
have you heard with the Indians talk- 
ing like a bunch of uneducated jerks?” 


“Just about all of them,” I answered, 
closing my mouth, hoping he hadn't 
noticed my tourist expression. 

“Okay. You're talking to a little In- 
dian who’s been around. Soit of a B.I. 
O.C.; big Indian on campus. But I’m 
staying away from these crazy college 
civilized people you'll ever run into.” 
kids. They’re the most uncivilized 

“Even art students?” 

“Even art students.’ He eyed me 
suspiciously. 

“But I’m staying around because the 
boys over at the Tech office want me 
for pictures to put in their mag. Now 
I’m not doing this to build up my ego. 
It’s just that we Indians are fading 
from the American scene and I’m try- 
ing to give us a little publicity.” 

Noticing my dampened books bobbing 
in the water, he retrieved them before 
I could let them float downstream. He 
started a fire with a strange looking 
object, in order to get the books dried 
out. 

“But to be frank with you,” he con- 
tinued, ‘the boys haven’t been giving 


me much space since the October issue. 
I’ve been thinking of moving on to hap- 
pier hunting grounds publicity- 
wise.” 

‘But you can't do that,” I) protested: 

“And why can’t I?” he said, straight- 
ening up to his full three feet and 
throwing me a glance that backed me 
into the Boneyard. My valuable shoes 
and socks were ruined. 

“T heard the fellas at the Tech of- 
fice say that they were going to official- 
ly use you as their mascot their 
symbol.” His feather jumped a few 
inches at this. ‘And to top that, they 
want you to be at their booth at the 
ENGINEERING OPEN HOUSE.” 
I managed to say the last two words in 
caps. 

“Well, this puts a new slant on 
things,” he said, checking his protractor. 

“Youll stay?” I asked, putting as 
much of a pleading tone into my voice 
as I could since my benzedrine tablets 
were beginning to wear off. 

“Sure, if the boys can use me.” 

“By the way, what’s your name?” 

“Chief Illini-Tech.” 

“Without the ‘um’ on the end?” 

“Without the ‘um’ on the end.” 

My books were dry and I picked them 
up. 
“Well, I’m glad we're going to see 
more of you, Chief.” 

“Me too, Dave.” 

“How'd you know my name?” 

“You forgetting your name and iden- 


A member of Alpha Phi Omega 


tification number the university stamped 
across your forehead ?” 

“Oh yeah,” I laughed sheepishly, put- 
ting my hand to my head to cover the 
hole that was there. 

He waved good-bye. I waded into the 
Boneyard and started across. I stooped 
and dipped my books in the water. After 
all, hoy interesting can a dry book be, 
anyway? I sloshed onto the south bank 
and headed for my nine o'clock class. 


oy) 


BRAIN 
TEASERS 


by Larry Kiefling, M. E. ‘56 ; 


Twelve oxen are turned into a pas- 
ture of 3 1/3 acres and eat all the grass 
in 4+ weeks, so that the pasture is bare. 
Twenty-one oxen are turned into a pas- 
ture of 10 acres and eat all the grass 
in 9 weeks. How many oxen would it 
take to eat all the grass of 24 acres in 
just exactly 18 weeks, it being assumed 
that the grass in all the pastures is at 
the same height when the oxen are 
turned into them and that the grass 
grows at a uniform rate? 

2. An Alabama farmer had five pas- 
tures. On each of these pastures were 
the same number of animals consisting 
of calves, lambs and pigs. He sold all 
of his stock to eight dealers. Each deal- 
er bought the same number of animals, 
paying $17.00 for each calf, $4.00 for 
each lamb and $2.00 for each pig. The 
farmer received in all $301.00. What 
was the greatest number of animals he 
could have had and how many of each 
kind did he have? 

3. “A” is known to be three times 
as truthful as “B.” What is the chance 
of an assertion being true which “B” 
affirms and ‘“‘A” denies? 

4. If it requires 11 rounds of a reaper 
to cut one-half of a rectangular wheat 
field and fourteen additional rounds to 
cut the remainder, find the ratio of the 
length of the field to its width. All 
swaths are full width. 

5: If I were to give 7 cents to each 
of the beggars at my door, I would 
have 24 cents left. I lack 32 cents of 
being able to give them 9 cents apiece. 
How many beggars are there, and how 
much money have I ? 

6. From among 36 guilty persons 
there were 6 whom the dean wanted to 
punish. He wanted to free the rest if 
it could be done with an appearance of 
impartiality. He arranged all 36 in a 
circle and punished every tenth. In 
what places did he put the victims? 
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7. Two pedestrians walk along the 
same road in the same direction. The 
first, walking at 4 miles an hour, starts 
out 8 miles in advance of the second, 
who walks at 6 miles an hour. As they 
start, the dog of one of them leaves his 
master and sets off for the other man 
at 15 miles an hour. As soon as he 
reaches the second man, the dog returns 
at once to his master, and so he con- 
tinues to run back and forth until the 
second man overtakes the first. How 
far did the dog travel? 

8. An electrical engineer rushing to 
call for his date needs a pair of socks. 
On the floor of his closet are 15 pairs of 
white socks and 15 pairs of black socks 
(AFROTC). Being power conscious, 
he does not turn on any lights, and he 
wants only a pair of the same color, it 
doesn’t make any difference if they are 
white or black. What is the least num- 
ber he must take from the closet floor 
into the light to be positive he has a 
matching pair? 

9. A group of 7 boys had some mar- 
bles. In an attempt to divide them equal- 
ly there were 2 left over. Three more 
boys joined the group, and when the 
division was again made, a remainder 
of 9 was noted. Now another boy joined 
the group, and this time 3 remained 
after an equal distribution was made. 
What is the least number of marbles 
the group could have had? 

10. In the following problem, I have 
substituted letters for numbers. Can you 
find the correct numbers for KSAC? 

KSAC+19(SA+S—K) 

SA+S—K=2(AK)+K 

11. A man is fatally injured in an 
automobile accident on his way to the 
hospital where his wife is about to give 
birth to a baby. Before he dies, he makes 
a will in which he stipulates that his 
estate is to be divided between his wife 
and child in the following manner: 


If the child is a boy, he will receiy 
two thirds of his estate and the widoy 
will receive one third. 


If the child is a girl, she will receiyg 
one third of the estate and the widoy 
will receive two thirds. 


Shortly after the man dies, his widow 
gives birth to twins: a boy and a girl, 
How should the estate be divided among 
the widow and. her two children iy 
order to carry out the provisions of thd 
will. 

12. If there are 2 gear wheels, of the 
same size, one of which rotates around 
the other which is stationary, how often 
will the first turn about it own axle? 


13. A phonograph record has a total: 
diameter of 12 inches. The recording 
leaves an outer margin of 1 inch, and¢ 
has an unused center of 4 inches. Ther¢ 
are 90 grooves to the inch. How fas; 
does the needle travel when the recorc 
is played ? 

14. The foreman in a little factory is 
48. How old is the plant manager 1: 
the foreman is now twice as old as thd 
manager was when the foreman was A] 
old as the manager is now? 

15. What two numbers compose 
only of ones will give the same resul) 
by addition or multiplication? 
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THE TECHNOGRAPP 


How to keep cutters aligned on 
high-speed coil slitter 


Company engineers had the problem 
of keeping the cutters on this Stamco 
Coil Slitter operating accurately at 
high speeds. It meant keeping them ia 
rigid, positive alignment. To take the 
heavy combination of radial and thrust 
loads required, they specified mount- 
ing the cutter arbors on Timken® 
tapered roller bearings. 


Tapered design lets 
Timken’ bearings take both 
radial and thrust loads 


Because of their tapered design, Timken bearings can 
take radial or thrust loads or any combination. And 
because the load is carried along a full line of contact 
between rollers and races, Timken bearings have extra 
load-carrying capacity. 


Want to learn more about bearings 
or job opportunities ? 


Some of the engineering prob- Timken bearings. And for infor- 
lems you'll face after graduation mation about the excellent job 
will involve bearing applications. opportunities at the Timken Com- 
For help in Jearning more about pany, write for a copy of “This 
bearings, write for the 270-page is Timken’. The Timken Roller 
General Information Manual on Bearing Company, Canton 6, O. 


NOT JUST A BALL © NOT JUST A ROLLER o> THE TIMKEN TAPERED ROLLER c> 


TRADE-MARK REG. Us S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


BEARING TAKES RADIAL @) AND THRUST -@- LOADS OR ANY COMBINATION ue 


OBER, 1955 


S= 
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TECHNOCRACKS 


I had twelve bottles of whiskey in 
the cellar and my wife told me to empty 
the contests of each bottle down the 
sink—or else. I proceeded to do the un- 
pleasant task. 

I withdrew the cork from the first 
bottle and poured the contents down 
th esink, with the exception of one glass 
which I drank. I extracted the cork 
from the second bottle and did _ like- 
wise, with the exception of one glass 
which I drank. I withdrew the cork 
from the third bottle and poured the 
contents down the sink with exception 
of the glass which I drank. 

I pulled the cork from the fourth 
sink and poured the bottle down the 
glass which I drank. I pulled the bottle 
from the cork of the next and drank 
one sink of it out, and threw the rest 
down the glass. I pulled the sink out 
of the next glass and poured the cork 
from the bottle. Then I corked the 
sink with the glass, bottled the drink 
and drank the pour. When I had every- 
thing emptied, I steadied the house with 
one hand, counted the bottles, corks, 
glasses and sinks with the other one, 
which were twenty-nine and as the house 
came by I counted them again. I fin- 
ally had all the houses and one bottle 
which I drank. 

I’m not under the alcofluence of in- 
cohol, but some thinkle peep I am. I’m 
not half as thunk as you might drink. 
But I fool so feelish—I don’t know who 
is me and the drunker I stand here the 
longer I get. 

Student: “Could you help me with 
this problem ?” 

Professor: “I could, but I don’t think 
it would be quite right.” 

Student: “Well, take a shot at it 
anyway.” 


64 


Tom Harris: ‘What’s the 
with your fingers?” 

Tony Babykin: “Oh, I was down- 
town getting some cigarettes yesterday 


and some clumsy fool stepped on my 
hand.” 


matter 


“Porter, get me another glass of ice 
water.” 

“Sorry suh, but if I takes any mo’ ice, 
dat corpse in de baggage car ain't 
gonna keep.” 


“Little Audrey, mad as hell, 
Pushed her sister in the well. 
Said her mother drawing water, 
“Gee, it’s hard to raise a daughter.” 


Customer: “Barber, have you got an- 
other razor?” 

Barber: “Sure I have. Why?” 

ee “Td like to defend my- 
self. 


%* * % 


All those who think that “evening” 
means the same thing as “night” should 
note the effect that it has on a gown. 


Waiter: “Why are you washing your 
spoon in the fingerbowl ?” 

Customer: “So I won't get egg all 
over my pocket.” 


3k. *& * 
“Who was that lady I saw you with 
last night?” 


“That was my brother; he just walks 
that way.” 


A grave digger, absorbed in | 
thoughts, dug the grave so deep 
couldn’t get out. 


his predicament became more and me 
uncomfortable. He shouted for help aj 
at last attracted the attention of 
drunk. 

“Get me out of here,” he shout 
“Vim gcolde’ ) 

The drunk looked into the grave, ang 
finally distinguished the form of ff 
uncomfortable grave digger. 

“No wonder you're cold,” he 
“You haven’t any dirt on you.” 


Lawyer: ‘What if a man I$ on hi 
hands and knees in the middle of th 
road?” That doesn’t prove he’s drunk 

Policeman: ‘‘No, sir, it doesn’t. B 
this one*was trying’to roll up the 
low traffic stripe.” 


* *% * 


A drunk in the Empire State Build 
ing stepped into an elevator shaft ant 
dropped thirty stories to the basemen} 
When he-landed, he shook his fist an} 


. Js nl 
remarked, “I shaid up, not down!” 
/ 


The ME instructor held the chisti 
against the rusted bolt. He looked @ 


the ME student and said, ‘When | 
nod my head you hit it.” 


* x % 


“Waiter,” said a testy patron, * 
must say I don’t like all the fleas 
this dining room.” 


said the conciliatory waiter, “and T) 
chase them out for you.” Fi 


* CS * 

She: “Don’t you wish you were. 
barefoot boy again?” } 
He: “Not me, lady, I work on 
turkey farm.” | 


“Say, do you know an easy way | 
find out the horsepower of a car?” 

 NoJ Howe? 

“Lift the hood and count tthe plugs 


As he felt his way around the lami 


post, the overloaded senior mutteré 
“S’no use, I’m walled in.” 


* * * 


Pat: “How did Brother Jones die 
_ Mike: “He fell through a scaffol 
ing.” 
Pat: “What was he doing up there 
Mike: “Being hanged.” 
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